Dey-0315 

(i2m»tt*ft»lc*^L^T»BBStifclMMJ« 



(43) m&'AMB 
2001 *F12 £20 B (20.12.2001) 




PCT 



f ill II I : f ! 1 1 1 II II 

(io) s^nas-si 
WO 01/96401 Al 



(si) mmimitm 1 : 

C12N 15/09// C12P 21/08 



C07K 16/00, 



(21) lSISttim##: 

(22) HEgfcti^B: 

(25) m&thm<D^l%: 

(26) BIB&BflOSB: 



PCT/JP01/04964 
2001 *F6fll2 H (12.06.2001) 



(30) fi^itx-*: 

^IS2000- 178880 2000^6^14 B (14.06.2000) JP 

(71) tB«Ar*Bl**<*Ta)»SHico^r;:tlBSC* 

a E3**lM*Bf 3SBf (MEDICAL & BIOLOGICAL 
LABORATORIES CO., LTD.) [JP/JP]; T 460-0002 S 
ftjm*^Srfi*IZ3tL(7)rtHT@5#10^tt*S^3H 
CDWtf;U5Pg Aichi (JP). 

(72) 3£BJ?#; fccfctf 

(75) i^f/ttij|A (XmiZWXO)*): 



(MORINO, Kazuhiko) [JP/JP]; 1=470-1 123 *» JSgBJ 
maJI|BTfil^21-14 V b7- KttJR30l4 Aichi (JP). 
^JE $ (AKAHOR1, Yasushi) [JP/JP]; t 468-0056 » 

»a*^Mm^egaffl5-i508 Aichi (jp). 

(IBA, Yoshitaka) [JP/JP]; =r 458-0002 X*Dft€5Brt) 
*IE$LU3-513 if-- Ui/^l/X 101# Aichi (JP). ft 
1K*£IJ (SHINOHARA, Midori) [JP/JP]; t 470-1131 
SSflSgllBrfi -^£2-14-12 WW' W !V303# Aichi 
(JP). $601 4 S6 (UKAI, Yoshinori) [JP/JP]; T 470-1 101 

S^ms^mS8f»rBB^>r^i-ioox^-tr;u-^^ 

1-F# Aichi (JP). m& fift) (KUROSAWA, Yoshikazu) 
[JP/JP]; t 465-0075 g*Q 9K * * Mm * K B B # »T 

3-2-1271 Aichi (JP). 

(74) ft3IA:/hB>9. #(KONISHI, Tomimasa et ah); T 
460-0002 S*()A«5Krfi *E2lG) l^-T@17#12^ 
^IXf- h t*JU7Pg Aichi (JP). 

(81) }g£B flirt;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CM, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 



= (54) Title: METHOD OF CONSTRUCTING scFv ANTIBODY FUSED WITH FLUORESCENT PROTEIN 

= (54) §£®0)%ft: a*5r>/^K$a*LfcscFvft(*0>ff«»a 

(57) Abstract: A method of constructing an scFv antibody having a fluorescent protein fused therewith and showing an activity of 
= binding to an antigen. An scFv antibody library composed of phage clones with the expression of scFv antibody on the surface is 
= prepared. From this library, a clone expressing an antibody recognizing a specific antigen is screened. Then, an scFv gene is obtained 
^= from this clone and transferred into an expression vector in which a gene encoding a fluorescent protein has been preliminarily 
== integrated. By expressing the vector in a host, an scFv antibody having the fluorescent protein fused therewith can be produced. 

= (57) gfcj: 

scFv R#t*iBICf63HbT^67 y-VZ □ > K <k 9 #tfi)c £ ft £ scFv tKW 



Ltz scFv trif***M££ft5. 



ft 




5*' 



WO 01/96401 Al 



IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, 
PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, 
UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) ffiSS (IK®): ARIPO ftft (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), — i'Tflft (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3-D y/ifttt 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 



LU, MC, NL, PT, SE, TR), OAPI f$fr (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



i 



WO 01/96401 PCT/JP01/04964 

1 

m m m 

5 &%Km 

10 InftO^-ry? 'J - ©fPtt^Stt LT77-^ 7s7>-f &#fiJffl£ftTt> 
•5. 7 X7*k-f JStt, Smith fccfc D 1985 *f (Smith GP Science 1985 

228:4075 1315"7)£#fg $ flit % ©T, M13 7 7 -5>©£ 5 & — DNA 

<£itoi^tt©n^7 : -u^7 7-v j ^ffl^e.n?). 7 7-> ! &^« dna ©j^H£ 

tt0H&T7 7-5?ffc : ?-©*tt#*«/£?-a cp8 tli^>/^St, 7 7-^ 
15 *»*»ttfc«{S{!sf*Wffc»tt"r* 5ffl© c P 3 fcWtftt**W^Rfc£fr&&t> 
T^5. H© c P 3 <b L< « c P 8 tl»'&Ufc»Til?U ^7"^ F£ <fc 5 

fltfi? S«tKU 7 7-$>&?Mfc:-t©* >A7 ei*t5i/7fAA'7 7 

ffif~&&Lfc7 *©U*> H t©«f-&»ttS*JfflbTJBIB"r*i: 

iJt«77-yo««i:ioT. ®£mmzm-3< * ir t, dna©7 

° - - > ^ £ * *> » T & $ » fr 5 £ i # T S S S' X ^ A IB b fc 
25 (McCafferty J, Griffiths AD, Winter G, Chiswell DJ. Nature. 1990 348: 630 
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1552-4.). 

77-yf^yV^W#l:)gffijn i VH b**-f scFv, Fv, Fab 

#*.*#i*#ii*£*lfc. Winter &« 1994 ^, #111 Lfc£T© VH, VL 

-$#fc(Nissim A, Winter G et al. EMBO J. 13:3 692-8, 1994). De 
Kruif Sfc 1995 CJtCgfcS"2V>T##7-f U-£f£«LTV> 

•5(de Kruif J, Boel E, Logtenberg T J. Mol. Biol. 248-1 97-105, 1995). 
15 Vaughan Stt, 1996 7*7 U -©A€? £ £i£AT 3 C £ A£ £ © 

in#|/A°- h U-*«lftLJ;5 t L X U -5 (Vaughan TJ et al. Nat. Biotechnol. 
14:3 309-14, 1996). *fcv *589i#&tt, £ftf*| fcfctf Sttfl-S&fcgfcT* 

20 7j&£$lP'?bfc 1 2 — 0 5 0 5 4 3). 

^©inftft^Sri- Kf5jt£^fc|gi$fcfte*i.5. i©ite^©jig^ttrL-- 
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£5 (Ito,W.,and Kurosawa,Y.: J.Biol.Chem.268:20668-20675,1993). 

I3t«5St5i:i^Tt5^Wti?IGFP (green fluorescent protein) 

#£&*©7fc©Iiitf;:<fc D3^£fgT3 tt*iTt^^>/^I^TSO> G 
5 F P fcj; D«»ft$nfc^>/XirR^0ttHilctt«p9l©K*<f *^St L&<,>. 

1^5. ftfc, GFPfcW«lte***»-J-6^>^^RtbT, RFP (red 
fluorescent protein) * BFP (blue fluorescent protein) , YFP (yellow fluorescent 
10 protein) CFP (cyan fluorecent protein) £ ft 6 ©^g## s Hg?g $ tlX V> 5 
(Craraeri,A. et al. : Nature Biotechnol., 14 : 315-319, 1996 ; Yang,T. et al.: J. Biol. 
Chem., 273 : 8212-8216, 1998; Lybarger, L. et al.:Cytometry,31:147-152, 1998). 

ra, asvm H&<t H^©fa©^^ra s-sii§^© 2sa*»#fit5. /^f'j 

* U ^yg 1 P©3EU^ folding tf«jg#&trJ"5 S-S »-&3^iEb <»j$sn?a:v» 

20 #>£>T& 5 (Boss MA, Kenten JH, Wood CR, Emtage JS. Nucleic Acids Re 
s. 12 : 3791-806, 1984.). mt^LT, WW S tit* U K 
L^U 77XA^ftWfStlZ>& o f'^pelBIH^J^ompAlB^JS^U^^? 1 H ©N 
*SBfflfc#A'rSt^5tt**«fftonfc*«, Fab 77^^>h,scFv 77^> 
h©^rftfcir£li£©i£££^IEL< frfctl* t>©tt#&ftfc#o&(Skerra,A., 

25 and Pluckthun.A. Science 240:1038-1041, 1988; Better.M., Chang, C. P., 
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Robinson, R. R., and Horwitz, A. R. Science 240:1041-1043, 1988). GFP 

z. txz&x) myt*>bi)m&-2nz> z. £T°mytz%? 

%>ZtifiT%Z>qtmt.1Z% (Reid.B., and Flynn,G.C.:Biochemistry 36:6786-6 
791,1997) o 

10 § scFv iri# ; £li)%llBa®ifflflaMi^T5S<B^$-&?,j:tAtT#§J;dfc^o 

7 t&^x, SC Fv mmz&Bv, scFvtnfrzm 

£ scFv iaft£#s ii^k^u *^Bj§^^-r5 fI ^^ feo *^Hj©^^« 

20 1) scFv Jri*<S-^©g®iC%igLT^^7 7-> ? ^D->(Ccfc 01S/&£ttS 

scFvinft :7f 7*5 U-$ii^f 5IS> 

2) mm scFv$xft^< 7*5 U-£taJlCT?;7 U-- >y-T-5 C <h£=k ?K 
Mic^^-Pligfj: scFvia#:£MLT^.§> 7 7~v7 O - > £>I3RT 3 

3) Ig2) TIKLfc77-y^D->i^ scFv ft - FT-Sitfe^ 

25 
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4) ig3) rw.'&Ltcmfc?zm&tszt\z£Q&mfc : ?<D%mmv!)t%ft 
is, -&u 

C3] BUI3 scFv trC#7-T ?7 U-SKt5§7 7-/^ D->tI© S cFv 

io m^tt, vh««, vli^, u>*-RtfcL sitters, 

CD Xtt C2) tefB*<DscFv 

C4) ffilI3#ft*>/X£KH, GFP, RFP, BFP, YFP, CFP, R 

15 C5) en 7is C4] <D^~rnfr\z&m<Dijm\z&K)ftm-2nz>, &yt&> 

/^a*»^lfc scFvjfift. 
C6) VH$g«» YLffitt, Rtf'J>A-l:J;D«)J$ft5Fvg«, CL ft*, M 

i£*HR£f5ai3fc* L£ scFv 

20 C7] mlBa&ft* GFP, RFP, BFP. YFP, CFPRtf 

C8] C5) 75S C7) Olri-fn^fcEft® scFvia#£JBV>fc&£3 fe W$lj£;£ 
25 C9] Cl) tEiCIll) ~4) fc«fc?)lR^SnS. scFv M^itfe^ , R 
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(10) MfB scFvJa^jtfe^tt VHitfi^> y>*-ffiai. VLitfe^, Rot 
til) SufBm^^>/1^M«, GFP, RFP, BFP> YFP, CFP& 

(12) «T©#Hfi£#-f 3a*JftA*?**-. 



4 



AscI Xho 


[ ] 


NfCOl 


A 


scl 













VH linker VL-CL His-tag GFP 
Ptrc 



laclQ 



PBR322 ori 



Amp r 

[14) MIB scFv ft, VHJtfi^, 'J>*-E3»J, VLitfc?, a 

**fi*ISai£©IWfc: His-tag, myc-tag, Xtt HA-tag $3- FTZ>mg®m*% 
T*, (13) Xtt (14) fcSB*©^^**-. 

BEST AVAILABLE COPY 
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[16) tumikyt? >/i2n\t, gfp, rfp, bfp, yfp, cfpr 
ci 3] nm ci 5D ©^•m^ttefc©^^?*-. 

Cl 7) scFvtt#*-t©*iStC|Bl!LTVJ*77-^^D«->K:«kO«l**n 
5 5 scFv#tft5>-f 7*7 U Rtf 

scFv Z. t\Z& Dttjtfi? ©fgSlZttltmft* 

£©tt£*W^K£5B3!RJtlfc' , ?£*--» lift* >/l*K"":"B£l,fc 

8«sPVtt#ff«ffl*y ho 

(18) mflB scFv VH fftt, VL^^C> U>*-, RtfCL 

10 ^$n-5, It^SitS C 1 7 D K83*©*yK 

*6wsn« scFvit#ite^7'r7-7u-, 

scFv ttflEJte^Sffl^at-j: tK«k D Kitten ©iil<lifi^^>/^It 

15 scFvSl#^Sffl + y h. 

C20) MSB scFvin:#jfie?« VH VLitCT, >J >#-g2?>J, Rtf 

(2D mtz<>7?-\$ (i3) 75M ci6) ©vJt"n*K:E«*n*"«ia^ 

**-T*<5, dt^^iit-rs (17) 75"£ (2 0) ©^*fn*fcIB«©*y 
20 K 

M©ffiMI&BJ! 

Sua, *56"B©**«t*VsT, Rl^^^7<77U-©^^tffiUfc#S 

©^* *-©*«*««& -k*ht*s. 

25 1 ) pAALFab : D 1.3 mutation Rl^Z ? — . 
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2) P FCAH3-E8T: E8 aSJB^* pAALFab £ =b t \Z , ftJ&gH^lM h £ 

&^Lfc. frfcK Pstl> XbaL iS^tfKpnllM h£ttinU EcoRL &£Z>*XboI 
1M N©&H£^gUfc. 

3 ) pFvCA-E8VHd : £& *imMmfc=f- i> U - ~ > ?m « ^ * - o pFCAH3-E8T 
£&£l::,f!imi^lMI>£i&g£Lfc. Xbal-EcoRI K HffclC KpnL 
SfiL NcoL £J;tf Spells h^#JpLfc. T^Mit^ £ Sfil-Xhol 1*- 

4 ) pFCAH9-E8d : M nJ^iS Mfc-? ^D-->^/8^/7 ^ -. P FCAH3-E8T, 

P FvCA-E8VHd Zbt\z DNA IB ?'J£ fc. 7-?XrCHl £k hr 
CHll?S#^Afc. $ifc\Z, Sfil, Ncol, AscI +K h^#Snbfco M 

"I^fSi£& Sfil-AscI 1M hfc^ P-->^pf|g 0 
S2tt, P FCAH9-E8d ©< h ©i£SBB?!l£^1-0T;fc -5 „ 

0 3 tt, P FCAH9-E8d ©-f >-tf— h © {MM > t^^gH^it <fcoT3- 

0 4te, P FCAH9-E8d©<>it- h©^^-*^ h t mmmn J: -3 T U - 

H$n§7$ /isiB^j^^-ra (2). 

0 5 tt, P FCAH9-E8d ©-f >-y— h © UWLWmV^ V t^SBB^Jf-ck o T3- 
F£n§7$ /g£|g?»J£^f 0 (3). 
0 6 P scFvCA-E8VHd >U— h ©&SBB?!l £^1-0-?$ -5 , 
0 7 \t, pscFvCA-ESVHd ©< >-y— h ©MMlM h <L}&gi55y £<J; ^, T 

3- K£ft£7$yi?i2?ij£^-r0 (i). 

08«, pscFvCA-E8VHd ©^ h©®^®^-^ h £ ^SgB^lj \ Z £ ^ T 

3-F$fl5 7$/®l^j^itg| (2). 

0 9 « > scFv-CL £n & it {5 ^ 7 •< :/ 7 'J - (D il t ffl U fe ^ ^7 ^ - 
scNcopFCAH9-E8VHdVLd ©^it^^^^JC^ L/c0„ 
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Ml 0 \t, scNcopPCAH9-E8VHdVLd ©<* >U— hgBO&SIB^JRtf -?"tUc: 3 

-K$n37syMBe?>j£*f @ (1). 

0 1 1 te,scNcopFCAH9-E8VHdVLd ©^ >•$— hg&CD&SIE^&.tf^ft K □ 

- H$ti57S /^iE3aj£^TH (2). 

EI 1 2 te,scNcopFCAH9-E8VHdVLd O-f >D— h&<DHL&&WR.tf J tft\ZX 

-vznzTSismmmtTfi-tm o). 

Hl3tt> *»W©*»0iJC*W*tSk^¥J«6^LfcH. a) CStOH, 
AIMS-5 V-*mf&-TZ>2 cp3 »-&S scFvCLgt#©fll 

£^©*3C0. b) fc3%T©tt, PCR CioT scFv-CL^©3-h*$nfei 
i£© DNA PCR £4b$ pAscHGFP £ ^ - iCi?fi»&ty C t 

Ttm. b) pcr mm (mmzntc scfv-cl ia#it^h ht§*k: 

pAschgfp c) ic^-rott, b) (Dmmz&vmznz, 

GFPIS£M scFv-CLftiMSSffl^^-T**. 

BUB, scFv(CC046N2)-CL-GFP © DNA BB^J*5=fc 1X7 5 /i!E5>J. 
^>£-£tr 3 75 y$?©& <!;[;:> VH K*-f >-'J >#--VA K*-f >-CA H ^ -f 
>-His-tag-GFP £^3JBfcafe^Tl»*«liSifcT>T^3.V f* * >©##*3«k 

CDR©ffi«tem>Ttt, KabatCftJ&vSFfcflEofc. VA K*-f>© 10 #@ © 

815U, *JHfT»S*-a-fc GFP St^l scFv-CLiix#£ SDS-PAGE \ZTM 

tfhtz&m (y;p> s^-r bit**. ix-> m tta^av-a-*, 1 

^-7y-7'JU7>h7^-tlTo&. fcHm, GFP il^S scFv-CL ia#© 

01 6tt. C.elegans ©#J}HE£. CC046 2 «&©»!&© scFv-CL 

tt#T*&UfcB. a) tt GFPM£SlscFv-CL-GFPTia«Slfe6l,fcB A 
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laSWIi^tlS). b) tt, cp3»£gscFv-CLtt#£Efc$1i-fc&, 2 
&Jnft (7+>-^iiicp3#Eft) i3Mft (Cyanin3 IgG ft #) 

ftR***T»aibfcH(^WBT*bfc«»fc CyaninS $ns. 

d T'^bfc^^tc« dapi la^s^msns.), 

1 ) scFv tt#*-£©aEEffc5fe3BLTHS 7 r — D->i:j; D#tfi£$*i.g> 

2) MsZscFvtt&yl 75y~£MliCT7 7 l J--:^>^-t<5££fc<t:D> ftft 

3) 182) TlKlfc77-y^D->j:0, scFvft#*n- HT^Jtfi^ 

4) iS3) -?®.'&Litm&?&®.&$szt)z& <D%mmy>it%.yt 

18, &tf 

5) 184) T#Sftfcf«A^i'^-$ffl^Ti±^ig^b > MiEu-a- 
* >/^7 « £ $ -t* 3 18c 

*mw<Dmyt?>/V7%zmtivrz sc f v &#;©3>7*- 
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Sfc, TscFv ia^itfe^Jitt, VH H-TSJtg^ (VH jtg^K VL 

fcttta-FTSitfir? (VL RiK'J>*-iB?yd»5*dtSns. #5S 

vh mutt vl <s«££*ttT<5 u >*-tc«, nmtotjL<b<D&m» 

Jc^T, scFv iftft 71* 7*7 U -<»:«> #1£& scFv £r[ft:£-^-f 3 
io ii£#T&5o#f§0J{;:£v>Ttt>& scFvft#»47 r-y«Blc»5lsnTV»*. 
lft-S"Tn«,SlBfc scFvtt#S56ISbTlriS7 7-^^ n->®|i&KJ; 0 scFv 

scFvtftfl-^-f 7*7 U-tt> S«IW3E**t<i«Rl^«*3trft«ig»a:3>7*- 

— 0 5 0 5 4 3 Ca*Snfc*astt scFv mfty* 7*7 U-fcfcilfflT* 
RltB-e* «. *&, scFviaft:^ 7*7'J-tt, 4#rto*«ttmT50t: + 

£&#t"ji6£&*. *&, ^->att 1x10 1 •k±t*« 

25 *3691fc*W-5 scFv M7<^5U scFv tt#**0*Bilt36aUTV» 
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*7 7-$>£P->©*£fc«kD*J&3*lSJ&<,J&>J&>* scFv £a&5-r 75 
scFvftM£^£&^r-f-S>7 7~75 F7 n-7©|t£- (fitT, fscFvK#7 7 

-75 F5-Y75 U-j «kOW»r*e:t*tT#s. fc*s, #ag§fc:£ 

V>T, scFvia#iie^^«W-r§7D->om-&^6^^$nS7-r77U- : Sr 
5 scFvtii^me^ 5-f 75 U-£lf.K. Lfc*t 0 x, scFv*r[#:7 7-75 F5-f 7 
5U-li scFvtriftite^'f 75U-Tfc&&. *fc, scFv 
T577-75 Ffc«kD»Steft3nfc:*:»H©&£t> scFv ftttfifc^-f 7* 
5 U-fti«t5. 

scFv ia#7 7-75 F5< 75 U - £f£g>-f 3 fcfe© 7 7 - 75 F^7^- 
10 ttTtt>r|?fi&© i b©^flJfflT?)c:t^-e^§(^J^^ > 7 7 ;i,' 7 ,>7^ pTZ19R)„ 

77-75 Kfctt, cp3 cp8 ^©77-7©$f)&77A°7K£:3- FT 5*£ 

20 e^jwujftstt*. 

scFv ia#7 7~7S F5^f 75 U-J^S© scFv £r[#5-Y 75 'J — ©PlSg^Efe 
££#»T*-5. £1", scFvia#:7 7-75 F 5-1" 75 'J-£$ 

^-7r-J?Sl«!|S^tS. fljfctf, 7 7-75 F^7 7-pTZ19R 
25 -7 7-7 M13K07 ©S^lfe |C <fc o T 7 7 - 7^ i b T®Wt <5 C t #T* § . 
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£©£€f5Rlffl£n*77->*5 F© cp3 ? > ft? 

scFv $i#£Jtk&ZtlXKn\t* ^t5 7 7-^©^Il:tt scFv 

scFv tfifcy'f U - ©f£S#£ «±i£© t> © £ Pi 6 ft S to ttTtttt < sM X 
5 tf, «i£©^*«©±5fc, £?\ VHitfe^. CH»fc^, VLjte^. R^CLit 

fcfctt* Fabia#itfg^£ scFvirE^ae^f'^^-TS^ tfC«k D scFvfei#£# 

*BW©:rg2) T«> scFvia#5-f 75 U -£#£©iftHT;* £ 'J - - >7 

c scFv*x#7<77U-*jitts-&, d©ifts^«^-rs^D->*@iR-rs. 
BiR-rsigfcifcDjg-r. 77-s?©««tt* 77-y^iin«$f, in 

JRf*i:tK:«J:-DTfftons. C ©Ig*« 0 ilf C £ tc «fc a T. SWit^K 
20 (frtt^j$9 scFvtt#£*©Mfc^bT^5 7 7-^*a->#«8Sn5. 
ftECi©|g-&tt»;:£^<;*£ U-->7tt, -ttfc^n->©[HlJR**J±#-rs 

£*fTS> ttlR^©»#tt**"r*'b©t LT®iRSnfc7 7 — □->©» 

25 @69tt5K«tt&^ scFvtt#£-t©*Iifc383SLTV*a7 7~5>£ D- 
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XUS) fc*5V>Tft, IS2) K«k0S*?Lfc7 7-5?^D-> < kD, scFvta 

>«kD,vH««,vLfi*,Rtf u - F-rsae^iBD as ns.scFv 

ft SO Tag S-g-^f SfeCSfflViTfciVJ. 
AftWft scFv &#&£?©$ I, T ft, 77-y DNA © scFv 

10 TSIHIR»8l*JflV»*. £©£5M0fflL<HT-5fca6» scFv if£#5< ?7 U - 

**ist4#7r-^i'D->(:m scFv m&^mxw&z^mmwmiz 

lS3)©«fc,lS3)TJR#tfc scFvtt#Jte^0-SXttjBi«l©iB5«*, 
15 till (XS3-1)) *ff5Ht^T**. CClSfcitl, scFv 

fBIHif-f hSWtsct^TfS. c:nfcd;0> II3) tBStifc 

ss^^* scFv mwm^0m^<Dmmmm^-i btmm*##-<Dmx3& 

ttfMfbt&& 5 \Z, scFv ta&*fc?Rtffg^^-£|gf^3££rtt-e^ 
C©*£E:ftig3- 1) ft/fC®T*S. 183-1) ft, iS^^y^ -7 
-ftffi^fc PCR tJff5Ht35«T#*. I@ 3) i0l$fclg3- 

25 1) *ff5C£#T*6. fiP£. scFv^^it^^^DtB-r^fC. scFv 
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5 Ig4) T?tt. IS 3), Xttlg3) Rtflg3-1) bfc scFv iftft 

il^^^-tl/Ttt, 5' MJ;DJHiC* JIJ»3H>, scFviaM^ ^iAt 
10 Rtfftft* >/t£K&3- F1"*tt3HE8l*£"r* , b©# t ffiV>&ft5. 

HfcHis-tag, myc-tag, Xtt HA-tag FT<&tt*E8l (WT> 

e>n-5fe©Ttt^<, scFvtrtftitfe^SAM© 5 ' ±«fc, Xttfi3fc*Wt# 
H^3- FT3@ByJ©Tfiti£t;:AnT£s< H t fib, $ VW&Wzn- 

F$tl5»ft scFv $ft#£#tt£L&fe©£UT££att5&»fcAn*&g 

20 

iSit bmc^SCfiftS^^^-t LT> #J*-tf> p6XHis-GFP 
25 P>7 1 >y^®)^^^-©B9^3 F>£ His-Tagg35U©|!flfc AscI F^ttiDL 
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uCiS^^^-l^lilit AscI 1M MC scFv &M£-?##A£tl§. 

mU<DB#>T~, tX^i?>?#(Dttt)r)\z, myc-tag, h Z> H \t HA-tag m 

10 ^^^^His-tag^^n-H-r^mSBB^J^St^bT*^, eiti^fSJji^*- 
tiAt^^tfeTfS. d©^^tctt, ^i^i'^-ilt Hi s-tag □ — 

ilt^T*#^„ GFP, RFP, BFP, YFP, CFP^ffl^S^t 

E G F P (enhanced green fluorescent protein) , E B F P (enhanced blue fluorescent 
protein) , E Y F P (enhanced yellow fluorescent protein) S tlT V* 3 „ dtlS 

©* >A2mm7£<Dm&<Dytzm®Tz> c 1 1 j; o fis^TttM^-sfe*©^^ 

±EIS1) ~4) fc<fc!)]R#S*i5, scFviftftfifc^. RtfSift^W^R 
3) 0«fe±Ei83-l) **6fcff5llitJ:DlR#Sn*aSIA^^^- 
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^scl Xho 

Js;:s;:;::x! 


[ I 


^col A 


scl 




d 







VH linker VL-CL His-tag GFP 



Ptrc 



lacl^ 



PBR322 ori 



Amp r 



*$sssnfc:isw-si6 5) t«> ig4) -csenfc scFvftMe^s^r-rsa 

BJ§0 scFvft#fc:fc^T«*ttS#&f8<b£nT^Sfc«6> 2M#f*Mtf 
bfcv»fc«e>, flifcfcf, Mfl&i*3T$s«s-ti\ ^n^KOffi-Tc: £fc<®&8!!l£-r s 
15 *&®S?M3tr*J: 



BEST AVAILABLE COPY 



WO 01/96401 



PCT/JOP01/04964 



18 

scFv &i#%^<D&m\Z%mi<T^Z>7 D->l:J;Di*Sn5 scFv 

tM^ W^R£©IK£*>/^R£«5n*fB&^*-£&-&3;ll:5 utl; 
<kD> scFvSt#fp»ffi^y h**Jd&-rS2lt^T#*. scFv irtfl^-f 7? U 

fflViSttj^T?**. scFvia#£LTtt. VH M, VL ffitt. U 

Rtf cL«ttj&>&»fij&sn*t>©feR-3;tts. 

^MSti^ scFv !MMtfi«-f 79U-fc, scFv taMfcTM t 

c ttcJ: 9.%yt*>rt>7n%®GLtc scFv ttflc^Uffi * y 
h£*J*"f £C£#T?#*. C©»£K::fcHT, scFv ttttfltfc^tt VHJte?. 

vLie^, u>*-i5^j, RtfcLae 1 ? #6*ric£ftsfc©'b'&sns. scFv 

20 VL«#» 2fctf CL®^t*^«fife$n5 Fab SiS#I6?*ttt S£ 

□->©££*&&$ Fabtt#jt£ ; ?5'f :/5'J-£#«L-fc. fit, Fab tit 

frmfcTy-i?? scFv si«[#:«fi^*fr*-ra^D->©*^^6a* 

Lfc. scFv tbt, VHm U>*-, ~Rlf VL 

25 (scFv) fc CL0#as#llDL&ifi# (ti,T» r 8 cFvCLSt#Jt^5) 
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HlK**«UCW-rJ;3IC, pTZ19R 7T-3>3 F"?**- (77JK-/7) 
M13 7 7-5X0 pelB^^^BB^lJ), His6 * M13 7 7 - S?© c P 3 ^ 

> /1 ? R ( A cp 3 ( 198aa-406aa) N*&fc* + :/~>F$'>/ , <*R3)EaK proteinA 

10 Lfc(IbaY.etal. ( Gene 194: 35-46, 1997. £88). liA5, A 6 itfe^ K#£-f 
•5 BstPI T?-t©itfi^J&«Wlff3n5£fcSfcW''5fc»fc: pFCAH9-E8d tt Xhol 
flMfctfRttStlTV**. pFCAH9-E8d ©< >U— h ©&SSE?iJ £ 0 2 fc, 

T38S!SnS#i#©J&tttt Fab B$i$§gl« N *«) RUgffi*K«^T 

20 tlTOcta^ji^^fT-pfc. 

527 Reverse (E8I## : 2 ) : 
5'-CAGGAAACAGCTATGAC-3* 
599 E8VHf-PstR: (E8I## : 3) 
25 3'-CGGCTCCAAGTCGACGTCGTCA-5' 
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544 E8VHf-PstF: (BE5»J#-*t : 4 ) 

5*CAGCTGCAGCAGTCTGGGGCAGAGCTTGTGAAGCCAGGGGCCTCAGTCA 
AGTTGTCCTGCACAGCTTCTGGCTTCAACATTAA-3' 

545 E8VHf-XbaR: (BB^JM : 5 ) 

5 3'-AGACCGAAGTTGTAATTTCTGTGGATATACGTGACCCACTTCGTCTCCGG 
ACTTTTCCCAGATCTCACCTAACCTTCCTAA-5' 

546 E8VHf-XbaF: (SBM^t : 6 ) 

5'-AAGGGTCTAGAGTGGATTGGAAGGATTGATCCTGCGAGTGGTAATACTAA 
ATATGACCCGAAGGACAAGGCCACTATAACAGCA-3' 
10 547 E8VHf-EcoR (@35<J#^ : 7 ) 

3'-TTCCTGTTCCGGTGATATTGTCGTCTGTGTAGGAGGTTGTGTCGGATGGA 
TGTCGACTTAAGGGAC-5' 

548 E8VHf-EcoF (@B£IJ## : 8 ) 

5'-CAGCTGAATTCCCTGACATCTGAGGACACTGCCGTCTATTACTGTGCTGG 
15 T-3' 

549 E8VHf-BstR (@B^!l## : 9 ) : 

3'- CAGATAATGACACGAC CAATACTAATGCCGTTGAAACTGATGAC CC CGGT 

TCCGTGGTGCCAGTGGCACAAGG-5' 

590 His6-SmaR (BB?!)#-*t : 1 0 ) : 

20 3'-GGTTCTCTAACAGTAGTGGTAGTAGTGGTAATTATTCTCGATAGGGCCCT 
CGAA-5' 

542 E8VLf-SacF (i2^J#-§- : 11) : 

5'GACATCGAGCTCACCCAGTCTCCAGCCTCCCTTTCTGCGTCTGTGGGAGA 
AACTGTCACCATCACATGT- 3' 
25 539 E8VLf-KpnR (B359## : 12): 
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3'-TGACAGTGGTAGTGTACAGCTCGTTCACCCTTATAAGTGTTAATAAATCGT 

ACCATGGTCGTC-5' 

542 E8VLf-KpnF (MH^i## : 13) : 

S'-GCATGGTACCAGCAGAAACCAGGGAAATCTCCTCAGCTCCTGGTCTAT-S' 
5 543 E8VLf-BamR (E^J#^ : 1 4 ) : 

3'-GGAGTCGAGGACCAGATATTACGTTTTTGGAATCGTCTACCACACGGTAG 

TTCCAAGTCACCGTCACCTAGGCCTTGTGTT-5' 

562 E8VLf-XhoR (B3^J## : 1 5) : 

3'-TCATGAGGCACCTGCAAGCCACCTCCGTGGTTCGAGCTCTAGTTT-5' 
10 563 E8VLf-XhoF (EWM : 1 6 ) : 

5'-AGTACTCCGTGGACGTTCGGTGGAGGCACCAAGCTCGAGATCAAA-3' 
613NheR (EM** : 1 7) : 
S'-ATCGACAGCT-S' 
600 E8VLKpnXhoR (gS^J#-^ : 1 8 ) : 
15 3'-AAGCCACCTCCATGGTTCGAGCTCTAGTTT-5' 
LCP3ASC (m&mn : 1 9) : 

s'-tcgaagttgtccttactcacaagccgcgcggtcagctgaggtaa-s* 

hCHlBst (@E^J#-^ : 2 0) : 

s'-accctggtcaccgtctcctcagcctccaccaagggcccatcggtcttccc 

20 CCTGG-3' 

hCHlmidAS (mPmn : 2 1 ) : 

3'-GGGAGTCGTCGCAGCACTGGCACGGGAGGTCGTCGAA-5' 
hCHlmidS (BB^J#-^ : 2 2 ) : 

5*-GGACTCTACTCCCTCAGCAGCGTCGTGACCGTGCCC-3' 
25 hCHlH6 (@H5>J#-^ : 2 3) : 
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3'-GGGTCGTTGTGGTTCCACCTGTTCTTTCAACTCGGGTTTAGAACAGTAGT 

GGTAGTAGTGGTA-5' 

hCHlH6Sma : 24) : 

3'-GGGTTTAGAACAGTAGTGGTAGTAGTGGTAATTATTCTCGATAGGGCCCT 
5 CGAACG-5' 

702 BstXhoF (m^m^ : 2 5) : 

S'-GGCACCACGGTCACCGTCTCGAGCGCCTCCACC-S' 
pFCAH3-E8T H gtBB#©f£§S 

1 ) pAALFab iVfWzVX 527-599 £JBV>fc PCR, 547-590 fcffl^fc PCR £fr 
10 H DNAWfrfc^fil/fc. 

2) 544-545,546-547,548-549 iCT PCR *frV> DNA HrJt b & 

3 ) 1 ) 2 ) SriH-n 1/ 527,590 fc =fc 5 PCR S fx V» , CtlS pAALFab © 

Hindlll-Smal site \Z? D - ~ > {TV ft 

P FCAH3-E8T L 

15 4) 542-562, 561-613 PCR feffV» DNA Itfr^ffSlfc 

5) 538-539,542-543 HT PCR feffV* DNA 9rM-*^IHbfc 

6) 4)5) 538,562 lCj;3 PCR *frV^ pAALFab CO Sacl-Nhel 
site \Zi7 U — ->ifLtc 

P FCAH9E8d 
20 6 ) VH stuffer §B#C0f£g£ 

pFCAH3-E8T £ XbaI.EcoRI CTfft, klenow fragment £f£ffl $ tt¥ 
(C^Afc^ self ligation S-frT VH 8P#© stuffer ^Stfc. 

7) VH stuffer CO #SS! 

pFCAH3-E8T Jtlil; bT 527-600 PCR. 6 ) CO Hindlll-Xhol site \Z>7 
25 P-->^Lfc. 
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8 ) Jltl^ Kpnl self ligation SiiT VL g&#0 stuffer *f^» 

9 ) Sfil.NcoI.Spel site 0#A 

pFCAH3-E8T &«FS!fc VX 527-663 \ZX PCR. 1 ) 0 Hindlll-SacI site \Z>7 □ 

5 1 0)AscI site 0#A 

pFCAH3-E8T fcfcSfcUT 527-LCP3ASC \ZX PCR U-£tt& SacI5c:£M> 
SalIgB#ieHtbfc2) £^D-z:>^b£. 
1 1) gammaCHl $#£t hjt£^K^& 

t h> gammaCHl Id BstPI site tfi&&? 3 tztbtLtlZte < "t"a&ft"T? 2U- 
10 - y 9 £ ft <? tc . M tt cDNA £ ft S \Z L X hCHlBst-hCHlmidS, 
hCHlmidAS-hCHlH6 \Z X PCR Vrc<D*>,Z\nZM£VX hCHlBst-hCH16Sma 
KTPCRU ■€•© DNAt0rJt£ 3) CD BstPI-Sma site fc£ p-~ >ifhtc 
1 2 ) Xho site 0#A 

1 1) *f»Mk: 702-663 \ZX PCR £?T^> iin^l l) © BstPI-SacI site K £ 
15 0-->^bfc. 

1-2 fi$i"5J^IBi£ (vh) Z-mf$\zt? n-->ift&tcib<D'<2 $-<DW$k 
&ftJ0¥&(IbaY.etal., Gene 194:35-46, 1997.#8S)fc$£o T> tTpAALFab 
(HI Ol)) fcftttl/fc. pAALFab ^^^-0 Xbal ^e, EcoRI 0F^ 
fffefc$iJK#^^if^fi: Kpn I, Sfi I, Nco I, Spe I*#l0LT, 
20 pFCAH3-E8T £*£T> VH(fi^ rTJB««)* * □ - - > ^ Pjfg £ b fc ^ * ^ - 
pscFvCA-E8VHd (0103)) ^fib, S«?I2««*-WFWt^ D-->if 
t5fc6©^^^-t Lfe.pscFvCA-E8VHd 0^f >■#— h0&gB2?>J£@ 6 \Z, 

25 HrftftKte 
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610 scBstSpeSacF (@B^J#-^ : 2 6 ) : 

5'CACCACGGTCACCGTCTCCTCAGGCGGTGGCGGATCAGGTGGCGGTGGA 

AGTGGCGGTGGTGGGTCTACTAGTGACATCGAGCTCACCCAG-3' 

611 scBstSpeSacR (K #!#-!§- : 2 7 ) : 

3'-GTGGTGCCAGTGGCAGAGGAGTCCGCCACCGCCTAGTCCACCGCCACCT 

TCACCGCCACCACCCAGATGATCACTGTAGCTCGAGTGGGTC-5' 

527 Reverse (I3^J#^- : 2 8 ) : 

5'-CAGGAAACAGCTATGAC-3' 

619 E8VHf-SfiNcoPstR (BBai## : 2 9 ) : 

3'-GACGCCGGGTCGGCCGGTACCGGCTCCAAGTCGACGTCGTCA-5' 
primer610 t primer611 ftT^-^-tf^ftft pFCAH3-E8T <D BstPI-SacI site 
fc^ >^LT single chain ©#«ftfrfco&. primer527 £ 

primer619 T PCR ft ff V> , C tl * $ 6 fc Hindlll-PstI site Il^a-->^L, 
Sfil.Ncol site ©#Aftfr o fc. 
2. -fA/ ^ayu >&^-f y7'J-o^i 

2-1 pcr ^m^tc-i {fuyy >mmm^<omm 
nmmm (&#n 0 .59) 4xio? C eii s , &&ztm#to.t*mta.<DV>Km>e>. 

rUI£©*s/ h (Pharmacia Biotech ft SI QuickPrep Micro mRNA Purification 
Kit) ftffi^T. 2.6m g © mRNA ft C © m RNA £> cDNA ft fp§g L ft . 

cDNA tt, GibcoBRL Superscript Preamplification System (C «fc t> TM 
Lfco 7°^V-fctt, ^'JrfdTftffl^fc. #5n&cDNA*»Sl:LT, K 
«16?0»#j|5 Ul - K6 , A1-A6 ) t 3' 

(hCKASC 7°7-rv-*fc« hCLASC ^H?-) ftffi^T, PCRftfTofc. 
PCR£fc«, 7i;-JHI^ 10<tLOTB/ty77-t 
»SLfc. fflV»&7*7-f T-OifiSSaait PCR O*fttt«T©t*0T*S. 
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nmm&nnm^y^^-^>^un^. ymmt sm -tM k a sc i im h 

5' •T'^'l"^— k1~k6 
hVKla (iB79*-* : 3 0 ) : 
5 GTCCTCGCAACTGCSGCCCAGCCGGCCATGGCC 
GACATCCAGATGACCCAGTCTCC 
hVK2a (BB8I## : 3 1 ) : 

GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 
GATGTTGTGATGACTCAGTCTCC 
10 hVK3a (E?>J## : 3 2) : 

GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 

GAAATTGTGTTGACGCAGTCTCC 

hVK4a (BH?1J#-^ : 3 3) : 

GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 
15 GACATCGTGATGACCCAGTCTCC 
hVK5a (@B^J#-^ : 3 4) : 

GTCCTCGCAACTGCGfiCCCAGCCGGCCATGGCC 
GAAACGACACTCACGCAGTCTCC 
hVK6a (SB^J#-^ : 3 5) : 
20 GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 
GAAATTGTGCTGACTCAGTCTCC 
5' -y^^V-A 1~A6 
hVLl (SBBIM : 3 6 ) : 

GTC CTCGCAACTG CGGCC CAGC CGGCCATGGC C 
25 CAGTCTGTGTTGACGCAGCCGCC 
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hVL2 (Eai## : 3 7 ) : 

GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 
CAGTCTGCCCTGACTCAGCCTGC 

hVK3a (mmmn ■. 3 8 ) : 

GTCCTCGCAACTGCGGCCCAGCCfiGCCATGGCC 

TCCTATGTGCTGACTCAGCCACC 

hVL3b (I3?IJ## : 39) : 

GTCCTCGCAACTGCfiGCCCAGCCGGCCATGGCC 

TCTTCTGAGCTGACTCAGGACCC 

hVL4 (BB£|#-J? : 4 0 ) : 

GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 

CACGTTATACTGACTCAACCGCC 

hVL5 (BH?>J## : 4 1 ) : 

GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 

CAGGCTGTGCTCACTCAGCCGCC 

hVL6 d359## : 42) : 

GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 

AATTTTATGCTGACTCAGCCCCA 

3* V-hCKASC (B3?iJ#-^ : 4 3) : 

TCGACTGGCGCGCCGAACACTCTCCCCTGTTGAAGCTCTTTGTG 
3' -y^-f T-HCLASC (K3RI#-5f : 4 4) : 

TCGACTGGCGCOG CGAAC ATTCTGTA GGGGCCACTGTCTTCTC 
PCR 

cDNA 2(iL 
10X buffer #i (KOD tl#) lO/zL 
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dNTP mix(2.0mM) 10 ML 

25mMMgCl 2 4AL 

hM-fy-i — (I00pmol/ML) 1 M L 

3*48 7* 7 -f^ — (lOOpmol/ML) lML 

5 MS&MilliQ 71ML 



KOD DNA polymerase OfcM 2.5U/M L) 1 M L 
94*0 1#> 55*C 2#\ 74"C 1 35 1M 

2-2 7-r7? u-^^^iibfesm^s^L.T^^jte^^-r^^u-^^ffii-r 

10 2-2-1 gilfif 077-^5 F'MOfflii* 

1 T#fc PCR£ttfc&T©*ftTlMIB»*i&SL.&. 



PCRM 10 ML 

10XNEB4 (AscItCgstt) 5ML 

10XBSA (Sfil Kj6#) 5ML 

15 MSiSMilliQ 28ML 

AscI (NEB ft 10 U/ M D 1 M L 

Sfil (NEB ft 20 U/ M D 1 M L 



37"CT 1 ftIRK SOlCTf 1 l$|B!KJS&. *-©"5"6 10m L 7# □ -7 HM&ifr 
L, 6 0 Obp tti6©A> F^^DffitT, -7->7 U~> II *y h (7*35/ 

20 ft^^a) T-»Mbito pcr my>it®n\zwmmmwLtc p fcah9-e8<i (0 
1 (D4)) is>->#v->n*y httSL, mmrnrn mm Ltc pcr mm t& 

T©*ftT 16*Ct 4mm «fcS*St5utl:J;D7'fy-">3>lfc. 

*JIE»St§MbfcpFCAH9-E8d 2mL 
*IIE»3&fflSLfcPCRg*& 1ML 
25 10 X ligation buffer 1.5m L 
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(T4 DNAligase 

lOmMATP 1.5ML 
mm$i MilliQ 8 M L 

T4 DNA ligase (SiBit 10U///DUL 
5 2-2-2 7 7 — 5? 5 F <Z>*JIffi^£>^ A 

#&nfc ligated DNA *flj^TttTO*5l:*iI DH12S S^SK^bfc. 
gp-fe> ligated DNA *-fiX^y-^ttJRL» 1/5TE(TE Sfttttt MilliQ T 5 
te^f?L-fc*>©)3ML J e©n> 1.5 ML 53>t!f>ht^ 

DH12S(GIBC0 BRL»)20/iL KB»U KTO^frTXl/^ h □ #1' — 5/a > 
10 ^fTofco 

BRL ft Cell-Porator(Cat.series 1600) 



Wi a£ ^ ¥¥ ', voltage booster 4k Q 

capacitance 330 mF 

15 DC volts LowQ 

charge rate Fast 



2-2-3 7r-fS FT»llKlftLfc*M^60Fab-cp8Sltt#*ii't'^0»» 
«m<E&bfc±B0*»»*»«l6iftffl*il!! (SOB) 2mL 3TZT* 1 

«pWfi»«*Lfc*t, (Amp 7U-h) £§9tt> 1% 

20 ^;Un-7.> lOOMg/mL 7>tfvU 2XTY *ttT?«*U ^<J-feU>7. 

r-y^bfc. «AMte 30 "CT incubate b, 4^Ttfc3DZ-^TOO 

SOB'«fl6 : 950mL ©*«*fc*©JilE»SJB^tIt 5 ££fc**L/fc« 
250mM CD KC1 lOmL 5NNaOHT?pH7.0 fc««l/fc. «R*£in 

25 AT lOOOmL tf- h 2 V- 7*T? 2 0 ^flif L , ftfflfiffifciSIS 
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h tc 2M <D MgCh £ 5mL JP A & . 
bacto-tryptone 20g 
bacto-yeast extract 5g 
NaCl 0.5g 
5 2XYT mm : 900mL ©fm*fc#:©Jfc#*tn*.TiBfc O U 

5N NaOH T pH £ 7.0 tClSS V , flMMcSinAT lOOOmL £ Vtz. Jr-YZV 

-?-?2 oftmmwhTmmhtz. 



bacto-tryptone 16g 
bacto-yeast extract lOg 



10 


NaCl 


5g 
















7>k°->U >^-h U £A 








15 




BSA 




DIFCO 


2 XYTgf-l 












# u u > ^ u n 6000 






Tween20 


20 




NaCl 






IPTG 




















25 
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mytmm opd& 

K 1, K2, k 3> K4, K5, £<ktf/c6, Mint A 1> A 2, A 3a, A 3b> A 4> 
A5> A6> A 7, A8, A 9, £ <£tf A 10 <D±T\Z~D Sk±<DMft%fr^ > @W 

<Z>^D~>£ in vivo T © &/f? «g K}fi^ it 3 J; 5 iCig^Lfc. ifieg 

*«r tc si e> nt n -a . pcr ScTtm l t * v $ - \z h n i: n 6 ? 

10 tlfc. VL 9-f 75 U-£:fctt3& family <DMmt%$:&,T \Z*t . 



family 


in vivo"?© 




KL200T!© 


V*l 


39 


37 


30.7 


Vk2 


12 


12 


19.8 


V/c3 


36 


36 


33.7 


V/C4 


12 


12 


10.9 


Vat6 


1 


2 


6.0 


V/e6 


.** 


2*** 


0.0 



* Griffith AD et al. EMBO J. (1994) 13, 3245-60. 
15 *** V-VK6-2 T#@!bfc cDNA t 7 T-VK6-3 TMLfc cDNA 
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VA. 



family 


in vivo"!?© 


VL^-fT^U- 


KL20OT-CD 








VA.1 


43 


41 


34.1 


VA.2 


16 


15*s 


15.2 


VA.3 


34 


32*« 


25.3 


VA4 


0 


1.5*6 


0.0 


VA.6 


0 


1.0*a 


11.1 


VA6 


0 


1.0 


14.1 


VA.7 


6 


6 


0.0 


VA.8 


1 


1 


0.0 


VA.9 


1 


1 


0.0 


VA10 


.*a 


1 


0.0 



* Griffith AD et al. EMBO J. (1994) 13, 3245 60. 

*2 %mmmtj:L. 

*3 7° V -f -7 - VL2 T'fllf; cDNA5% t 7° 7 -f V - VL2-2 TfW/fc 
5 cDNAlO%£i!g&. 

*4 7°7-r V-VL3a-2 Tfglfc cDNA17% t 7" 5 -f V - VL3b Tflbfe 
cDNA15%£jg-g-„ 

*5 7* 7 -f 7 - VL4a Trf^SSLfc cDNAO.5% t 7° 7 >f V - VL4b T#Ibfc 
cDNAO. 5% t 7° 7 -f V - VL4c T'ft SS b cDNAO.5% £ jg £ . 
10 *6 7*7-f T-VLSabde TMLfc cDNA0.5%£: 7° 5 -i V-VL5c 
cDNA0.5%£*g£„ 

#fC, VL 9^7*9 U -^f.te^^lCSA/fc^ 1 0 0 0<l£>i&ilBt£^0Di&8 
@2 ?>J £ *| fg L . t4bft . & ft 7° 7 ^ V ~ huCHU ( 5 ' 
■ATTAATAAGAGCTATCCCGG-3 ' /E^J## : 4 5) £fln>> -y— ty-n 
15 >7s + y N (7?yf A • 7 7f?y7S) <h 7 D * ft® Ll-COR4200L(S)-2 * 

Ta^fS7n->^^^yc. 3E(Cx-^^-7.tflg^L. deletion fltfcHi: W. 
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->©-o VH3-4 ta^ttx, %mMWizfi?t£* mmtnTQt&Qmz, 

5. VH3-4 ©7 5 /^SE?U£ia?iJ## : lfc^bfc. 

VH3-4 £ Hindlll <h XhoIT^HkU SHitfe^ £^ 0 tB IT, 
U-> II hT«i!lbfeo deletion ))«i^i:ii$nfciiifef ^ O 

5 ->KOV>Tt> Hindlll t Xhol T**BftU g^iSe^S^ 0 ffl bT> ^->7 

u-> ii *y htist> VH3-4 ©a^jte^t 7-<y-v3 >t5utnj: 

D> #£>tlfc ligated DNA ^M^XjzMW DH12S SiSSML 

fe. £z.xgrc3n--zt&m ( g\z^tirz%mzo z.. iptg -efs^ifgi-s 

i!,hK:<kD, Fab-cp3 M<Dm&ft : ?-Z%m±tii*\Z%®2li:tzo 2 0B#P B "3©&© 
10 ^^tCcfcO, ^\^;l-7 7-^0ii^^bT ! b Fab-cp3§!!<Diaft#Mig«±* 
tcSSSiSns. £©lg^±?i»£/8V>T&T©J;5& ELISA fcfrofc. 

2-2-4 elisa&\z&z> mm tmmv>iELi>%mt&£;(Dm%. 

in.Ktn.fc (MBL code No. 161) £ 0.01M t h 'J U >SliIiS pH8.0, 

15 0.1% NaN 3 T 1.25/! g/mL Tf Kb, 100 (l L T^T-< ^ □ ^ -f $ - 7 h \Z 

jS*l££j£T> 5% BSA in 0.01M thU^A-'J >I?M$E P H8.0, 0.1% NaN 3 

* 200MLToT-r ? D^-r ?-7u- mc*jdu 37"c-c 2P#ra^fiT§^t 

20 Jfcfc, #&Sl$fgMi&£r©}5Uirift (MBL code No.159) £ 0.01M ± K U 7 
AU>tifI pH8.0, 0.1% NaNaT 2.5//g/mL k:«L, IOOmLTov^? 
n^-f ^-7>- McMbft^T-l&SlSbfc. 5% BSA in 

0.01M -f V U 7A- U >$?l§ffi$ P H8.0, 0.1% NaNa £ 200/zL T^V-f X3 ■*? 
<i$-~?V- ht^JPb 37^T 2 B#ra^SL,##MW^IS^*l*<YcJe)0 7*O 

25 y + >^£fi^&. 
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2) l#Rffr 

positive contorol tbT, h h FabdOy g/mL)£ > negative control ttt, 
PBS/o.i%NaN 3 **n-6n lOOMLT^T-f ^-^U- hfcfcinbfc. 

IPTGT Fab-cp3M©Jit#^ : ?©%^*il^l-ifc^#±«©^^^ lOO^LT^ 

3) 2 

l^Sffr^^Tlfc^'f £ D^-T b£0.05%Tween20-PBST5iH|ft 
#bfc. &1>T' PBS/0. l%NaN 3 T^IRbfcin Fd (ltfg/mL) &100MLT 

10 4)3 &RfS 

2^$^j|7l/fcV^^D^^-yi/-^ 0.05%Tween20-PBS T 5 ISSfe 
» b fc . # V> T PBS/0. l%NaN 3 TftRl/fc7/WJ 7*^7 7^- -fe* Win k ^ 
>>IgGift& (4000 * 100m L ^"f * O ^ -f 9 - 7 V- V b 

37*CT* llfclBJEfcS-Sifc. 
15 5m&EL&&£V i ®iyt&M%. 

SX.Efo&mTVItVf 2 9-~7V- h £ 0.05%Tween20-PBST 5 ElSte 

*£bfco #^lr%'fe&H^?& (SIGMA 104 phosphatase substrate tablets 1 © 
Sfc •? 5mL <D 50mM 5?X^y-^73 > PH 9.8 KMbfcfc©) £ IOOmL 
fOT'f >7U*>( ?-7U-h\ZmML1t. SlTSfS^t. 4O5nm0Pi!:7 , £ig^ 

20 o.5 EiUfcfcofctmtonsis^T, ^lt^^^jnb, yi^-hu-y- (*-r 
9-=rvo "vjv^z^rv y mcc) T-^Ttsaa^bfc. 

£©ELISA-t?»tt (M 0.5Fi±) ttlK)1ti? Fab-cp3^©^t# 

» ; F©f8^t^*«5S<fTtonTVJ*tb, k flutes. AMite^^n-^n 

£j&tt0KH*>©J&>6 lOOP-f^ii&bfc. If^l^bT Fab-cp3g!0in## 
25 ?©*5(t***»5*<fTto*lTV»*^P->©****fc9'f^7 , J- 
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KL200 thtco 

3-i-i pcr *m v^fc-r a j vu ?v >mm&fc?<DMM 
5 2-1 tnm<D^m^m^xm^sk. $tmm. *±tf**jfc©u Mtft 

MttJfcjfcS human fi primer ( T fc w T ~J 7 -f V - © 6 3 4 ) & 5> V> tt 
random hexamer £JIH>T cDNA £ IE ®>U £ © cDNA SfcSfc It, KTIC* 
TthSfttiief©]{!#f 5' (VH1~ VH7) t 3' y 7 ^fV- 

(human JH 7 7 ^-4 m&^MMG L & h ©> ^TK^-f V-© 6 9 

10 7- 7 0 0), human(!y7-fV- (HTI:ST^7<7-© 6 3 4) 

Sffl^T, PCR fcfrofc. T*S^Jt&ffi»tt Sfil 1M b£^T. hVH2a 

germ line VH2 family IzMf^VX^fSi^tctb, %ftc\Z VH2a-2 £RfH,&o £ 
fchVH4aT&VH4 77$ U -±# fcftffc L X lr>&«& . frfcC hVH4a-2 & 
Rtf-bfc. VH5a & germ line VH5 subfamily IZftfoVX ^fcfr-o tctct£)§ifz\Z 

15 VH5a-2 fcRttbfc. £fc VH7 C^fKtS primer <k LT hVH7 £Rfr Ufc. H 

nsfc^vixfeae^iifisfTV^ pscf v ca-e8vh<i ica*a*, £0<fc-5&it 

fi^tffcftfcO^fcttSEaiftJfcbfc. hVH5a-2 fctn*Ttt hVHla tEMi^B 
$bTV>3fc&, hVHla T?**iS-li:fcfeflD tl^fiKoae^ff*)^^ 6n*Ht«« 

20 x^y-;i/et^bx 10|i L CD TE A*^7 7-l:I)SiLfc. 

634 humMCHlR (SB£>J#-^ : 4 6): 

ATGGAGTCGGGAAGGAAGTC 

£ VH family <D%M \Z b fc primer 

Human VH primer Sfil site ^TIlTf^T 
25 628 hVHla (i2^"J#^ : 4 7 ) : 
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GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 
CAGGTGCAGCTGGTGCAGTCTGG 
629hVH2a (B33*J#-*t : 4 8) : 
GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 
5 CAGGTCAACTTAAGGGAGTCTGG 

630 hVH3a (1E?>]#-^ : 49) : 
GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 
GAGGTGCAGCTGGTGGAGTCTGG 

631 hVH4a (ffiFmH : 5 0) : 

10 GTCCTCGC AACTGCGGCCCAGC CGGCCATGGCC 
CAGGTGCAGCTGCAGGAGTCGGG 

632 hVH5a (BB^>J#^ : 5 1 ) : 
GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 
CAGGTGCAGCTGTTGCAGTCTGC 

15 633 hVH6a (S3^J#^ : 5 2) : 

GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 
CAGGTACAGCTGCAGCAGTCAGG 

629-2 hVH2a-2 (E^!*-* : 53) : 
20 GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 

CAGRTCACCTTGAAGGAGTCTGGTCC 

631-2 hVH4a-2 (BB5U#-5|- : 54) : 

GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 

CAGGTGCAGCTACAGCAGTGGGG 
25 632-2 hVH5a-2 (SB^J#^ : 5 5 ) : 
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GTCCTCGCAACTGCGGC£CAGCCfiG£CATGGCC 

GAGGTGCAGCTGGTGCAGTCTGG 

712 hVH7 <E3&J## : 5 6 ) : 

GTCCTCGCAACTGCGGCCCAGCCGGCCATGGCC 
5 CAGGTGCAGCTGGTGCAATCTGGGTCTGAGT 



Human JH primer BstPI, Xhol site STItit 
697 hJHl-2 (£^|ff : 5 7) : 

GGTGGAGGCAmm^GACGGTGACCAGGGTGC 
10 698 hJH3 (MPmn : 5 8 ) : 

GGTGGAGGCACTCGAGACGGTGACCATTGTCC 

699 hJH4-5 (I35!l## : 5 9 ) : 

GGTGGAGGCACTCGAGACGGTGAfiCAGGGTTC 

700 hJH6 (gE#l#^ : 6 0 ) : 

15 GGTGGAGGCAm^GAfiACGGTGACCGTGGTCC 
cDNA 2pLh 

10 X buffer #l(KODfc»#) 10/zL 

dNTP mix(2.0mM) 10 /z L 

25mMMgC12 4/zL 

20 5'W^7^V-(l00pmol/ML) 1 M L 

S'fiffy^-f V-dOOpmol/juL) ImL 

$t!S^ MilliQ 71 /xL 
KOD DNA polymerase^ M 2.5U///L) ltf L 

PCR&# : 94TC 1» % 551C 2#, 74=C 1 ft* ? )], 

25 3-i-2 a^jte^^-r ^^u-of^jg 
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3-1-1 nmrc pcr mm*i>xT<D$iWTzmw&m&m t-fc. 



PCRjg^ 10/zL 

10XK buffer (Sgjfi) 5/zL 

2$®-£r MilliQ 33 ML 

5 HindHI (SSJfi 16U/ML) ltfL 

Xhol (^M 12U/mL) 1//L 



371CT? 2«fRIS*a, *0 5-6 10jBL££7;tf U 400 bp tt 

jg©;t>H*t)DffibT, v->? U-> II *y h ( 7 3 i'ftiS^ft) Tffi§2 
Lfc. PCRgtltliliifcfiJPS^^MaLfc P scFvGA-E8VHd (0 1 ©3)) 

io ->#>j-> ii mmmmmmbtc pcr iii^TcD^frt 

$iJIS#^^SLfcpscFvCA-E8VHd 2m L 



ffllRMfflSLfcPCR** lML 

10 X ligation buffer 1.5 ML 
15 (T4DNAligase \ZWitt) 

lOmMATP 1.5//L 
MMffi MilliQ 8ML 



T4 DNA ligase jg it 10 U/ M D 1 M L 
3-1-3 77-/S K©*J»«^©*A 
20 f#6ttfc DNA S^JBBT DH12S DNA fc-fix 

? J-)VVLWL\s. 1/5TE(TE %mmm MilliQ H 5temfRLfc ! fe©)3ML fcj&flpf 
5. -5-©5^x 1.5ML$n>hf5 L > h-fe;l/ DH12S(GIBC0 BRL SH)20mL fcSfl 

Xl^ h p^l^_^_ 
25 BRL £h Cell-Porator(Cat.series 1600) 
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WLfiLikW ', voltage booster 4k Q 

capacitance 330 /iF 

DC volts LowQ 
charge rate Fast 
5 JBRteifcffl«Jft<SOB)2mL K ± K M © H$ 7 Lfc»K<gife*lil9£tt>U37 , C 

100Mg/mL 7>lfy'J >M 2 XYT igU&T-Jg* L > ^ U "fe U > 
7, hy^Lfc. «3£igilil« SO^TM >*3.^~ h U £3. T # 3 D ~ - 

10 fc. VHl~VH7©±TtCOV^Tiin6 > 0^i:<£-fTV^ g 7 a - £ tlT 

V^^af^^afSbfc. Ctl<b©#;7*;i/-:/ (7 7 $ U -) ©7 □->£ invivo 
T*<D&%MmiZTE\,*ltm\Zti:Z>£5\zM'&LX VH VH 7 

<i U -{££#£#7 7 5 U -©llljfcJfcM&Tfc*?-. 



family 


invivoTT© 


VH^-f:/9'J--r© 
«edEit*(%) 


VH1 


25 


29** 


VH2 


6.6 


7 


VH3 


40 


40 


VH4 


19 


19*** 


VH5 


5 


*• 


VH6 


3.8 


4 


VH7 


1.2 


2 



15 *Griffith AD et al. EMBO J. (1994) 13, 3245-60. 

** ifii&irte vhi t vh5 «^-©y7^T--eiii|ii$n-5fcae>> ftmLxm^ 

***VH4 V-Tft^Lfe cDNA £ VH4-2 x'-f ffSlfc cDNA * 
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3-2 Slfcfctoiiritfir??^ 7y U-0f^« 

VH7'f^7'J -200tf g STBAfrT HindHI t Xhol TilMt U fi^i&fc^ 

5 VH 9-f 7? U— 200MB IOOmL 

10XK buffer (SM) 40mL 
MM^r MilliQ 205 ML 

HindHI (SSjI 40 U/ M L) 30 M L 
Xhol (SSifi 60U/ML) 25 ML 

10 deletion #*SV>£l§:BSnfcftSljt.fiHP£ D-> KL200, jS&tfVL y -f 7 y 
•J -©if A$nfc^^^-pFCAH9-E8d ICOiAT&TfB&rtT* HindHI t Xhol 

KL200 SfcliVL^-f^^U- 

^#AL?t pFCAH9-E8d 100 m g 100 ML 
15 10XK buffer (SSJfi) 40 ML 

$c®^Milli-Q 230 ML 

HindHI (SSJfi 40 U/ML) 15ML 
Xhol (M M it 50 U/ M D 15 M L 

VHSfc^'f 75 U-KfrfrtllfiiJBfi^CDjfA^nfc P FCAH9-E8d * 
20 #(D&#T> 16tT-ftI«$tT7^y-y3>bfe„ 

MRMHMaSL,*: 

VH^^U-IJt lOtfg 50ML 

ummmMLTc KL200 

VL 7yV-<D®K 
25 £#tl pFCAH9-E8d 40 m g 50 ML 
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10 X ligation buffer 

(T4 DNAligase IOOmL 
lOmMATP 100 ML 

Mffi^MilliQ 670 ML 

5 T4DNAligase (^ffiii IOU/mL) 30 uh 

E*:0*l7bfcDNA4fflViT*Jl*DHl2S*»«(6ttbfc.*#WlCttDNA 
y-)\,t£WlL. 1/5TE(TE £Mi£&MilliQT 5te«L-fcfc©)30yL 
fc»*bfc.Iin*3 >tfx> h-fe;l/ DH12S(GIBC0 BRL §S)500mL £fift L. 

10 xi/i? h n# u-^ — 

BRL i± Cell-Porator(Cat.series 1600) 



IS ft ; voltage booster 4k Q 

capacitance 330 IJ-F 

DC volts LowQ 

15 charge rate Fast 



WMfcmmigm (SOB) 12mL l:±B»ff0»7tfc*MStA, 37"CT 1 
«HWiSa*ttL.fc»i> (Amp 7l—h) ICS*, gg£», 1% 

^;!/D-7>. 100/xg/mL 7>(f y'J 2XYT^^ 500 mLf«*U 

•fey >x * t,&. m^mma. zonx*^ >*n.^- h u ^t^chd-- 

20 <D»^6f§6nfc^D — XOft^ft^Lfc. -en^tl 4.5X101° £D 6. 

mRNA <£ <0 randam hexamer \ZX SlfcLfz cDNA ZhtlZ^tzfa VH 
family & pscFvCA-E8VHd ^ 9 $ — \Z $ D -X > ff KL200 i ffl fc> it 
5-f ^7 U — S AIMS1 tLfc. (1.28 X 10"> (D^Stl/fc^ D-» 
25 -y--T ^Ifil, *tgjiL. M mRNA <k 0 human m primer fcT-&JfcLfc 
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cDNA £ & t \Z n 7c & VH family £ P scFvCA-E8VHd ^^-(C^D-X^U 
KL200 £t8.fr£t>-&fci&fc^y'( ZfyV-* AIMS2 thtc. (3.20X lO™ ©Sift 

•y-'T^Jfa, #fti£> *^Jfll> ItmRNAi.O human H primer CT^^o b 7c 
5 cDNA £*> tfC#fc# VH family * VL library U— * 

AIMS3tL7c. (4.50XiO»°©Mb££ □-» 

Mt(AIMSl+AIMS2) : AIMS3 = 1 : 1 Tfi£U 1X10" <D®H$.V1t? □ — > 
j^e&SM :/5U-i:Lfc(AIMS4 tPf^). 
4. scFvCL iriftite^ 7^ U-©W« 
10 4-1-1 scNco P FCAH9-E8VHdVLd OfP« 

P FCAH9-E8d 3Mg (3 ML) (Ell ©4) &$]£) * BstPI (3U/mL) 3mL, 
10X H buffer 5 u L, DW39 M L t U 37*C T 2 mm. M PSM^MS £fr o . 

^aa^> / l- t# e> fi&a: jk* iom l © te y 7 7 - km l, &. 

Z.ft\Z, SacI (10U/ML ) lyL, lOXLbuffer 5jtiL, DW34ML ^l^bT 37t: 

15 x-2i$59> ummMLrcm, 7 3jn-xma»»tT, 4.7kb iurM-*© 

iRLfc. @JK*fcX*/-;PttJ8L-T 10 ML tbfc (pFCAH9 E8d BstPI- SacI 
Br*). 

— !/5-f V — linF(l00pmol/ML)5^L i 7 7 < V — linR(l00pmol//z L) 5 
UhZMGh. 94X:~C 5fttKimLtc'&, 80tD5#, 70t:5#, MMS 30 ft\Z «fc 
20 »J7--;i'£ii-£. 2mL i±BT#6n& pFCAH9-E8d BstPI- SacI 

gff>t 1 L, 10 X ligation buffer 1.5 ML, DW9.5/iL« T4DNAligase 1 M L * *g £ 
U 16"CT 161$ Rfl£ X*y-;Mfc*l/T3tfLfc»l8U t 
<Dot> 1.5 U L *ffl^T, *J§® DH12S n>fcfx>h'fe;l'20ML?:Xl^^hP 

25 2SK?S*f*IBl/T, scNcopFCAH9-E8VHdVLd £ £ r5 tc . m 9 \Z 
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scNcopFCAH9-E8VHdVLd ©«Ut**SC89K:*bfc. Sfc, 0 1 0~Bl 2 K 
scNco P FCAH9-E8VHdVLd <ZK h $ ©^gSB^JR^tllC □ - H $ tl* 

5 T-linF (£$|«-f} : 6 1) 

GTCACCGTCTCGAGAGGCGGTGGCGGATCAGGTGGCGGTGGAAGTGGCGG 
TGGTGGGTCCATGGCCGACATCGAGCT 

-7-linR (EJUS*! : 6 2) 
10 CGATGTCGGCCATGGACCCACCACCGCCACTTCCACCGCCACCTGATCCGC 
C AC CG C CT CTC GAGAC G 

4-1-2 scNco P FCAH9-E8VHdVLd ^<D AIMS-4 L $i<Z)ffi&* 

scNcopFCAH9-E8VHdVLd 20/ig (20/tL) 10 XNEB4 buffer 30 «L, 10 
XBSA30ML, Ncol (lOU/yL) 10/iL, AscI (lOU//iL) lOtfL) tU^V 

15 t 37r:-? 2 mm, mmmm mm z ft? tz. 7^o-xy;u«m*»(c:j;o>4.5kb 

Hr/f^HIiKL, X^y-Jl-ttlSLT 10 ML <hbfc (scNco P FCAH9-E8VHdVLd 
NcoI-AscIif)T-.5Mg^&nfc)o-^, AIMS-4 y < V y 'J-^XS K (AIMS-4 
y^Zfy 'J— 7, 5 F) 20/ig (20 juL) 10 XNEB4 buffer 30 

ML, 10XBSA 30 /t L» Ncol (10 U//fL ) 10/xL, AscI (10 U//zL ) 10/iL) 

20 tm^LX 37 < CT2S#raHf5$-a-fc. 7 # D -X LT, 680bp H/rtf" 

$@JRL, X^Z-Jl'ttJRLT 10ML t bfc (AIMS-4 7< ^7^-^775 H 
NcoI-AscI »rH\ lMg#&n&). 

scNcopFCAH9-E8VHdVLd NcoI-AscI iffr 2.5/i g (5tf Lh AIMS-4 7 
7'J-7*7^5I« NcoI-AscI ft Jt l//g (10 ML), 10 X ligation buffer 10 M L, 

25 DW 72AL, T4 DNAligase 3mL U 16t:T 16 «fl«R*S-&fc. X^y 
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-^stRi/T bul ^(00% l.snh *m^x. xmw dhi2s □ y\i 

f> bt)V 0.2mL butfU-i/a >\Z& 9 Il/f ha* 

1/->3>|© DH12S & SOC MKffix, 37*CT 1 HFfBi8*L.fc«, TYGA 
«*2LT30t-|ft*Sbfc. -a&£*35« JSC si: l»T£ Ji«fc 
5 ?1ttZ.?>, 2.1XlO»T*^fc. -Sft«tLfc«S^6y7^S F£ttUiL-£ 
£ £ 3, 2mg#Snfc. ^tl* AIMS-4VL7<77'J-777 5 Htbfc. 
4-1-3 AIMS-4 VL =7 < 77 U — 7* 7 7 5 H^CD AIMS-4 H $!©!&&#• £J£ ft 

4-1-2 T#e>nfe AIMS-4 VL 7 7 'J -^7X5 H 500m g (200m D £ 
10 Hindlll (50U/ML) 20mL, 10 XM buffer 40 ML, DW240ML tl^b 37'CT 
«R#*813LfcS".* BAPC75 (0.4U/ML) * lOtfL SSiOU 37t:T 2 

rihk sort i5#£*fr£-ttfc. 7xy-;HB8fc, x:j-y-;i/i£J8L-T, 2oml 

TE buffer \Z feffi L- fc . Hft fc , Xhol (50U/ M L) 20 M L> 10 X H buffer 40 M L> 
DW 320/i-L *SfcU 37t"T2 PtlBWRH^fflSUfc. Z\M7 h 

15 t^llT, 4.5kb WfM-SEIiRL., X* / -^ttlftL T 40mL t Lfc (AIMS-4 
VL 7^^70-7*7X5 H Xhol- Hindlll BAP 220M g # ^tlfc). 

— AIMS-4 7<77 'J-7°775 H 600Mg (600ML) Hindlll (50U/ 
MD20ML, lOXMbuffer 80mL> DW 100ML tS^b 37*CT 2 PSMWtW Life. 
7x7-;MftJ£«, x^y-jl/ttJRLT, 50M LTE buffer Kigfl?b£. mt, 

20 Xhol (50U/ML) 20mL, 10 X H buffer 40 M L, DW 290 M L b , 37 < CT2 

PSWifilR»**ffi3L&. ^-©&> BAPC75 (0.4U/ML). £ lOMLgsjjll L> 37"C 
? 2 I^Pfl, 50"CT 15 ttKfotSitfc. 7#D-7y;l/m^MLT> 0.5kb Wift 
SBJRU X^y-jl/tt^LT 40mL irbfc (AIMS-4 5 -f 7*7 U - 7*7 7 5 F 
Xhol BAP - Hindlll BAP ®r)t> 41tfg8&nfc). 

25 ±|B#i*fcJ: 0 MSI bfc AIMS-4 VL7'T7'7 , J-7 P 775 H Xhol- Hindlll 
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BAP HrJi" 50/i g(9.lMLK AIMS-4 7-f ^7'J-^77S F Xhol BAP - HindHI 
BAP ®rJt 4lMg (40mL), 10 X ligation buffer 30 M K DW195.9ML, T4 
DNAligase 25mL *M&b, 16^1? 16 mfflKfcZHtz. Ztl&T U-Z? )l 
HmScKbT, 4.5kb »fM-*lHl«RU, y-;p JtJE H 1/lOTE buffer T 36 M 
5 Lilfc (35Mg#e.tlfc). lOXkination buffer 5ML> lOmM ATP 5 

ML, T4 polynucleotide kinase(lOU/M L) 4m L £^JjD U 37T:T 1 B#KSii&$ 
-frfc. 10 X ligation buffer 1000 M L> DW8750ML, T4 DNAligase 200 

ml £ii-&u i6*ct i6 isras •fejy^^-f y--> 3 >*ff i-y^ 

y-^T"Ji^, X* LT 1/10TE T* 200ML t U Ztl$:%^T± 
10 fl§®DHl2S:i >tfx> h-fe;P5mL£x]/7 hn#l/--> 3 <fc 9 ^3tSg$L 
fc„ X Y D#lx- v-3 DH12S £ 50mL © SOC ife £ , 37*C T? 

30#i§ilLfc&, TYGA i§:H& 2 L T 30*0 — Lfc. -$£^igt|fik: £ V> 
T^P->©^^?rMWfeofct^5, l.lX10"T-afe^fco d©ct5fcLT#e, 
nfci7D->0*-er^6^^5-1'y5'J-* AIMS-5 tbfc. Ml 3©a) fc, 

15 AiMs-5^^jie^7'r y^u-*«^-r^^D-xDS*w^^^*^i-o 

4-2 scFv-CLtaftjtfc^-f 7*7 U -(AIMS-5)^ £> scFvCL 7 7 - 5? y <i 
7*5 U-©f£$i 

100Mg/mL <D7>tf ~> <J > *iH*.& 2 X YTigifi 300mL £ Aftfc 5 U 7 h ;l,© 
757,3 16 *fc AIMS-5 il'ftS 2.5mL fcto*.. 3 7 tTlt 5^*L- 1 ftffl 
20 600nm * VfZ Mftm&Mfe b g , ftftft#t 1.0 fc&S*TJi* 

«««te^;^-7 7-^«[(Ml3K07)t7 7X3afcO 12mL JP AT 
3 7 1CT?2«fiai*«L, ^/t-7 7 -y«*» 

*■ DH12S t Lfc, 

5 U y 24*fc 2XYT*ift 600mL £ 100 M g/mL ©7>tyiJ 

25 > 0.6mL> 50Mg/mL WTJTT'f ->>0.8mL ^-7 7-/1^* DH12S 
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200mL SriJDTtT 3 7tT 20 V&fflMt btc. 

M#«4 C CT? 8000rpm, 1 0 U ±***»&. ±§ll 20%<D#'J 

X5^l/>^U n-;>/2.5MNaC14L*i)P^T^2 0^1^l:l#l/fct.4t; 
T 8000rpm> 2 0 »WfiM>, «tJ8* 1L © PBS T»J&» U 20% ©tf U 1/ > 
5 ^U3-;i^/2.5M NaCl 200mL*lDAT»2 O^IB^^fclftJ^l/fca^ 4 1ST? 
8000rpm, 2 0»BS6l/fc. ±m£&TT$ <b \Z 4 8000rpm, 3#MfiMi> 
LTM^BiRb/L. ttJRIS 0.05% NaN 3 £ftl*& PBS T»#b» 4tT 
lOOOrpm, 15^H1^U ±S£0JKbfc«, 4*CT 8000rpm, 3#|HJS5fc 

5?*** PBS T 10«, 107, i08^f?L, •?-© lOtfL * DH12S 990tfL 
■fr, 3 7*0-? 1 «F|!l]*ttl/fc. ZLtlte LBGA ~fV~~ h\Z 100 M L $& ^ T 3 0 *C T 
1 8fc|HH83*Lfc. ^U--<D^*tlV>V?%^t\Z&K)^m<DWM<DJim 
ZnOibft.? 7 2 %**A5;l^Rtf 0.053S NaN 3 £^tf PBS 

15 fc 2XlO"/mLtft:S«t5»aiLfc. 

5. scFv-CL «[#5^^?U-*64»je©«[Jlffcf*ftttfcll*'r-6 7 

JSfcl T* tt, tf ^^[R ill C.elegans ©MIS 1*9 bTH5i#A6n 
§ cDNA TCC046J ©* »HT?©»SigttSJ!§ *ftfi9tea, CC046 

20 ©N*3g© 96 7 5 /Rfc^ST (CC046 MHO CC046 trfHUC 

5-1 U-->^fflK»*©fp« 

CC046*n]fC£ PBST 20Mg/mL i5t®?W 3* (Nunc ft Maxisorp) 

25 \Z 3mL , ro^lJPbT4 , CT 18 »|HH >*a^-hbt, ft3l® ^inH£ 
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5-2 7.^7 'J-->^Jgf£ 

5 ftm\,tcMmmmuwi<g\z 4T°ntc aims-5 9^ 75 u-£ 2%x*&$)i / 

0.1%Tween20 PBS iZfc%>£. o&fflVT 1 X l0 14 CFU/9mL Z. 
©Jgfciitifclf 3 *fc 3mL -foMLT 25 1: T 2 B# |fl g £ $ -fr & & , 
0.1%Tween20 £iQ*.fc PBS T4@, PBS T' 4 0, & £ b fcjg*fi* (MilliQ 

fcT#») Tl Hi^Lfc 

0.1M hUX?^7 5> (pH12.3) *ttB*l*Sfc9 SmLjRftlU D-^r-* 

-si^Ttat2 o ttfflKj&tsitmmat it®., im ths-hci mmw. 

(pH6.8)l.lmL SriP^T^fnL, £ ©M£ @l& L fc. 
5-3 r-5?0ii(@ 

1) 7 7-5?©*BM^0J8a!! 

*»H(DH12S)S 2XYT^* 50mLT«it, 600nm (DWftmW 0.5 H 

20 ig§|Lfco 

2) AJWt-7 7-yfflll 

l)©^«$E62.3mL£t 9, 2 XYT 425mL, 40% a - X 12.5mL, 45 
<fctf lOOtfg/mL 7>fcr->'J> 0.5mL $iD^.T3 7t:TStS 600nm fc&tfS© 
3tSd*0.5fcttS*T?««L&«, 4"C, 5000rpmT?l 0 £WHtfcl/T»#*tt 
25 ®WLT lOOmg/mL 7 > hf > U > 0.3mL ^Jfl^fc 2XYT iglft 300mL 
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fc!H»bfc. ZtUZ 3XlO"'cfu/mLCD'\;i//1-7 7~ V M13K07 £ 1/100 

3 7lCTlPSFWIi6£'5i&3fcbfc. 

*g^$£¥#>3 7*ClClK*fci8tt (2XYT^tftl3 100/ig/mL 7>tfv'J>t 
70/ig/mLCD^^-V'f ->>£*n*.fci£) 900mL KiD*T 3 7 "CT-I&ig^ b fc. 

5 3) 7 7 -'7© HUE 

2)©Stt^4t;T 7000rpm, 1 OMil, -5-©±ffltC 2.5M 0)1&fc+ h 
U 7A£lJt]Afc20%<Z)tf UX^l^^'J 3-Jl/£ l/5iJB^.tM'C2 o#FA# 
ftfct, 4"CT 8000rpm, 1 5 ftfflM>bLX&.WL&®W.L. JgSI^W 1/10 S 
(Omm PBS £ln*.-C»#b, ?§jg 2.5M ©mitT" h U »7ASifl]A& 20%O^'J 
10 X^b>7*U 1/5 *JQ^T4'CT lOOOOrpm, 2 0»nS'ttT±fl* 

JtT. 2&iat>^^>tT4tt lOOOOrpm, 2»WS'C?l/fc. Cftfc 0.05% 
© NaNs^JPAfc PBS 1/100 ftiOxTftlt b , 7 7 - v £@iR 

bfc. 

5-4 *ttb£77-5?fc«fcaS** 'J-X>7* 
15 8«b&7 7-~7£fflV>T 5-2 £R«lK:#tlS8r'&ttfMf Sffl^T** U -X> 
7*£S8DiIbfc. 7?U-->n©fttlt #4*ftfcft*bfc77-5>£S|Mi 
U «^*©«V»77-5'*SR*S±TSKfc*5 : 'y7'Tas;rfca>S» 2 HI 

2IhI@ ; PBS+0.1%Tween20T6|a, PBS "C 6 13. SSM b fc@M*T 1 0 
20 3 0@ ; PBS+0.1% Tween20 T 13 0, PBS T 13 0. ISlf b fciBtt*"C 1 @ 

5-5 **U- = >^fc<fcoTflSft&ft#®ttJSHg£Stt (77^f-/-) © 
»« 

#3S9i#6«, r±©t>7 u-z>^cj; DH6n&7 7~¥%±mm\zmWi 

25 D , cp3it^M scFv-CL nT< i^l^fe. 
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JE-JITf, 7 7-P\Z. ioT3- K$tl5 scFv-CLia#©irtlg^£ffi&£, 77 
-$?*liiK»«£ttT^*$t#:Tttfc< > cp3]l!J-&S scFv-CLirE#£/BV>Tfro 

5-5-1 cp3»^ascFv-CLta#©38Sfi» 
5 £t\ »±©*#y-->^fc<fcD#5ttfc77-^**M DH12S KJSSfe 
£-frfco 77-y©iilfci:II4, YTGA^Hk (l% if )VU-7,. 100 

tfg/mL <D7>tf->U >£*T 2XYT«ife) **tt*^«flJlC*#, £*.Tfffc=l 
PZ-tD^A^ttlSMl, l%if)ln-7,t 100/ig/mL ©7>tf 5/iJ 

ins.& 2XYT«ifi 3mL K*n^tt® # P Lfc. 0.1% >f)Vn 
10 -7,t 100/ig/mL ©7>tfvU 2XYTigJfc lOmL 

100jtiL£A*U S**i||JiJ(8fc5ibfc&, 1M <D IPTG « V !/P t!jl/-l- 
^-fl-D-jtf^ h-> K) * 10/iLin^.T$ 6fc 30rT 21 «f|B**Ufcft» « 
1.5mL Sly^>HJl'7fa-7l:i:D, lOOOOr.p.m. 5 #P*1jl'i> b 

T^©Jg*±fit££ 0,0.1% 5 7 5>fc± h U 7A&ttUMtLfe. 

15 5-5-2 ELISA&KcfcStriSC^-a-ffitt (77-/^-) ©M£ 

ST, ELISA fflOT'l^- h^mTOj;^ irPOSbfc. CC046 iaHC 10Mg/mL 
* 96 7x;K-f ^D^<^-7"1/- h (NuncfrM Maxisorp) ©#-7x;i/iC 100 

/iL8sinbT4t;-ei 8 Ptosis 5 xbsa-£#u >ttttfftt (7*d 

y^>^«[) *=&^xJt/C 200MLm*PLT 37 < CTlP#ra^Oy^>^bfc. 7" 
20 P»j/*>^#*teTfc&\ PBS T 1 ®ft#LT77^ -f^f -©«£fcflH»fc. 
d©<};5 KLT#S*lfc7U— hO=&^x;Hr, 5-5-1 Tf# e>ttfc&ft£ 100 
uL-TomX. 25*C 1«BKI6**&. PBS T 4 ®ifti§>U 500 

CD^-y-^JrL cp3 (MBLM) * lOOwLiDAT 25t^T 1 B# Psl £ 3 * . § 
<7x;P£ PBS T4@»bf:t> 1000 feftmistz HRP ^l^-V^^^I^^ IgG 
25 iafr (MBLS!) £ 100MLSn^.T,.25 , CT 1 15 IH E J& S ■& fc . BSPBST40 
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ifc#u t;H7izu>i?7S >tmWtfc*m<D®%i iooml Ztin^TmftK 

1.5N U 100ML £JnS.TiRjfcS#±U ft ft 492nm K^ttS 
©ft^£MLfc„ 25 £ D->+ 21 £ D->fciStti««B3nfc. 

Cn6 21 ^□->fcOHT DNA*SS3?lJSftSb&t C5, 7 831©^ D- 
5 >tS)5i £#fcj5>o&.DNA&gBE^J©#$r«,DNA ->-^X>U— (LI COR 

5-5-3 ft3SS3C»!fift^«kS«-^O->0ttli(jg-&»'ttOtt« 

5-5-2 Tt#e»nfc 7ti©^ n->fco^Tajsis^stt*fta»3tss6ftic 

cfc 9i*$fcbfc. C.elegans ©«|JME*JBH&. 

10 £1% WftlO^»*fflV»T C.elegans *«Wb, g»W*#fc. £IMPftf$)Xij 

C^7-f F^5* CT<h 10 »W«Lfc. Jfcfc, -20lCfc»3pL;fc7iz: h>fC 10 # 
riS^fc. g&KMU 7± h>*t»58l/fc6 PBS t3 5^glfc. 5fclr>T, 
5%X*A5J^tf PBS 1 «f|WabT^O s/^>^Lfc. 
15 5-5-2 Tift (ffitt*tBJ£>&tt&) T*ofc+>->^;i/ (scFv-CL 

*) OS«±I$ B% PBST2fgl;«b, 25/zL£±fET 

mrnVTc C.elegans O^LtcX y -f K ^ 5 X ± ©MB KM U MT2i 

£7. 7-fH^77*>6»*. &«(0.1M Tris-HCl pH7.5, 0.2M 
20 NaCl, 0.1% Tween) * KgffiT 10 #f85& b Tjft#£fr o ft. i$t#$£lix D 
T*>5 2&Bi;J8tt£t*DiIbfc. 

cp3lr[&(cp3 *ynV%1tV J *r*\Zfi.®.-$Z>Z. £ K J; o Tf£g!f) 
^5%7*A5;^tf PBS T 200te«Lfc&© 25 ^75^ H^5 7± 

25 H^5^^6»*> «te#«*fcMT? 10 #W«bTifei**fTo&. ft&&£JS 
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^^T,Cy3^^ia^-y-^ IgG in#£ 5%7. 5 PBS X" 800 

KmmTLtc^, iKwmttT.y-i w?xfrt>m%, $c®m (o.iMTris-Hci 

5 pH7.5, 0.2M NaCl, 0.1% Tween) * IllilT' 10 #Pb1§ b Tift&£fr^ fc. 
i&fc&D^Tt)? lSllDS^^^Diltfe. 
MV>T> 50mL ©SfcMk: lmg/mL DAPI £ 1 # L *&i)D L , £©+£77^ F 

10 5-5-4 ^I7^>^D7 hfc:J;^§^ p->oif[Mi^^ett©Jt^ 

^TK^-rJiftlGD^&Kcfc D 5-5-2 T#£>tlfc## D->(DiiiIi^^ffitt§J;b 
SSL*:. 

CC046 MiaH£ 1 V->$>tcK) lOOng 10ng#£ SDS-PAGE T*& 

SDS-PAGE >7>>ICfe¥tfc. 
15 *>~JV>*~7u PL tcm. 5-5-2 T# 6 tlfeg-^ D - >©ig«±m £ 4 

M&T 1 P#Pb1K^^, 0.05%Tween20-PBS T 3 HJife?fc. M&#.©;<>7 
l^fcfcx c P 3 trift (500 5%7, + AS J!^&#T) SgsflnU gi&T 1 

^RBKJEfr^iifc. 0.05%Tween20-PBS T? 3 [Hftofco 

20 7 1^>K HRP mWt^XinW* IgGJnft (X1000, MBL code 

No.458) £MU mmT'immRmtEVtc. 0.05%Tween20-PBS T 

3 mvc-orzo 

fc^^yt&.M (RenaissanceJWestern Blot Chemiluminescence Reagent Plus, 
NEN Life Science Products, Inc.) fC^>7*U>£§L, 5 y 7° ic £ A; T\ 7 j 
25 l^UDtlfc. 7^;i,A*ii#bT^^^I¥ffiLfeo 
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«±©*S«E:tf 5-5-3 OgliD. gfeR]KiB£Stt©Btr»*o->£iS&L 
□ CC046N2 tw&), siwomMizm^tco 

6 . c P 3 M&m scFv-CL i/tttfr & GFP ffl£S scFvCL in&^©^$ft 
6-1 GFPK^SscFvCLftttfgS/B^*-©^® 
5 0 l 3 ©b) TSt:*$n5J;5i:, P 6XHis-GFP ^ - o>xy 9 9t) 
©WS3H>t His-tag E WOK It, AscI 1M h £ ttfiD L- T Mffl ^ ;7 ^ - 
pAscHGFP £ML;fc„ 

£<7)/^^-<D AscIlM Ht scFv-CLite^Sff AT*d t»t<k0» ^Eg© 
tt#5'W^a?S8ffl©^i'^-^t5 (8130c)). £©^;7*-J;9 
10 IBSSnSSifrta scFv-CLST* D , GFP tt His-tag S^LT CLMCSSt 
5ttt&5. 

AscI 1M h*#in-r§*:#:Wfeli^ttWT©cfc5ltff ofc. P 6XHis-GFP ^ 
£^-(0.1mg/mL)0.5AtL, 10XLA PCR bufferll 10 At L, dNTPmix 16/iL, 25mM 
MgCh 10 ML, y^V-GFPAscF (I00pmol/At L) 1 At L, 7 7 <* V - GFPAscR 
15 (lOOpmol/jtiL) 1/iL, LA Taq polymerase (5U//iL) 1 At L, 2$®* 60.5 At L £2k± 
Tip L v 5*5JU3M';l'£ 2?W^JtaLT>94 , CT5^«MLfco94 t C 1 55*C 
1»,721C 4#£ 80"9-f ^;Hlt)j8L. * SIC 72t, 7 $M > + ^^~ h L-fc. 

GFPAscFprimer (IE#I## : 6 3 ) 
20 TAGGCGCGCCAGGGGGGTTCTCATCAT (27mer) 
GFPAscRprimer (SH5"J#-^ : 6 4) 
AAGGCGCGCCATGGTTTATTCCTCCTT (27mer) 



25 ^/-^ttKL-T 10AtL ItjSUbfc. Cinit, 10XNEB4 buffer lOAtL, MM* 
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75pL, AscI (10U/L) 5 jtt L *JD*, 37*C T 3 iBf IH&S. L fc. l/5*§7^n-7, 
y;Mi«*»bTg»©»rtt£iaiKU X*y-;M5tJRLT««U 30 ^ L © TE 
buffer £tl£7<$*~> 3 B»©#&fc .k 0 -fe;P 

5 ±I2i:l^illCD^^tC <k 0 » RFP (Red Fluorescent Protein) Hfc^M scFv-CL 

v>T&T©»ff*fr*.tt» RFP jtt&S© scFv-CL C fcfltT* 

*. 

6-2 * CC046N2 <fc 0 scFv-CL © iffg 

10 £ D-> CC046N2 Sffl^T PCR &*fir^, scFv-CL fa^jfte^^ it 41 L &. 
£©E&> Ascl+K h£'&tr2'30:77'fT-££|fcU 21ft 5 V» S H fc «fc 
tK scFv-CL |<$n*73 / ftS5tt*«lT3$*J5:^*ftfc: 

&V>T VHitfiT© N*igi© SfillM h£ AscllM htlitfc. 0130b) 

*. 

Forward 7 5^ "V— (Asc3F) (E5!l#-^ : 6 5) 
5'-AAggcgcgccAGGTGCAGCTGGTGGAGTCTG-3' 

20 Reverse T^-fT- (AscR) (E59#*l : 6 6) 
5'-GTCGACTggcgcgcc-3' 

PCRi£0JM*tofc#i*&£rFfc*-f. 
^a-> CC046N2 0.5 *t L, 10 X buffer #1 10 tfL, dNTPmix 10 fiL, 25mM 
MgCl 2 4 ix L, 7" 7 -f "7 - Asc3F (lOOpmol/ H) l(i L, 7° 7 -f V - AscR 

25 (I00pmol/ML) lwL, ROD polymerase (2.5U/ML) 1 /zL, 72.5 U L *Jk± 
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i#, 72X: i#* 25 im ^;p»ojgbfc. #e»nfe pcR^%S7^n-7.y;w 
*«*»t*b«» 7i/-;Hi. i^;-mslt io/iL fc*«i/fc. 
#e>nfc pcr mm\t, 7^fn-^y^*a*»T?aiBft7x/-^Mft, 

5 /-^ifcJSLT 10M L 0 TE buffer KMLfc. 

6-3 scFv-CLtfC^ite^CD^A 

PCR Stl 10 ML 

10XNEB4 buffer (NewEnglandBiolabs ft) IOmL 
10 SSS^MilliQ 75 ML 

AscI (NewEnglandBiolabs S3 IOU/mD 5mL 

37X1T~ 3Nf|Hlf[«ft. 1 /2** 7 ^0-^y^m««8c»L.Tl SB 
15 L, i?->^'J->n*ybt*«bfc. 

^(r±iBMa*Lfc vcRmmtftm,m^>7 i6*c, 4 ism- — 1». 

<D & ft T T R £ $ it -5 C <h «k D 5 -f ^7 - s s a > L- fc . 



©JMPStMSL-fc pAscHGFP 2ML 

20 «R»*8liIL-jfc PCRS^J 1 M L 

10 X ligation buffer 1.5 M L 
(T4 DNAligase fcjfctt) 

lOmMATP 1.5ML 

$M$rMilliQ 8ML 



25 T4 DNAligase (Mjg 10 U/M L) 1 M L 
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&±©j!gf£©$j!3M#£nfc^^- (pscFv(CC046N2)-CL-GFP ^7X5 H) £ 
GFP g6£§l scFv-CL tt#f£»fcfflHfc. pscFv(CC046N2)-CL-GFP ^775 K© 

5 7. GITi»£ffiscFv-CLtt#:©fi£ 

7-1 pscFv(CC046N2)-CL-GFP 77*SF©:*J»»^©#A 

pscFv(CC046N2)-CL-GFP y^XSF^fflUT, Ik^ hD#l/—> 3 >l:J; 
5 AH® DH12S MfeMLfc. £#fi&fc«pscFv(CC046N2)-CL-GFP 7*9 X 
5 F£ 1/10 ft& TE 3/iL 3 > Kf > h"fe* DH12S(GIBC0 

10 BRLtH)20(£Lfcffll»U, Xl^^ hD^U-S/g >feffofc. 

BRL ft Cell-Porator(Cat .series 1600) 
; voltage booster 4k Q 
capacitance 330 mF 

15 DC volts LowQ 

charge rate Fast 

KWmmm%W (SOB) 2mL K:±eSfls©tl7Lfc*J|»**;L, 37*CT? 1 

20 l:ol>T«to6y 7 X5 H DNA SSjJICJS^IHTIKL, HAMS 
PvuII tCkoTSJIfrU 7«P-^y^*»jjc»fc«Lfc. *©»*0El,H|S|* 
©*-£« 0.3, 1.7, 4.8kb©ftS©»rH-36t#6n«)fc«k!), ifASttfc scFvCL 
ifi? © ft **>*IE L H * d - > £ii2R L fco 
8. GFPM^S!scPv-CL*lff©*l«RaC#^ 

25 8-1 GFP»^3SscFv-CLtt#©58SBiHI?Rat»fi 
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7-1 ti5T#6tlft pscFv(CC046N2)-CL-GFP ^7X5 F£*>0*J» 
®£ 1 U y Ml/© 100Mg/mL7>tf->U >^^T 2XYT igiife HIS U 30t:T^ 
*)IlI©igl&£&:g 600nm ©!R3tt«K«k DMSU logphase fcfcofc 
tC5t, ImM fcft5±5i: IPTG £§s;bnU 30*0^$ 6 £ 21 UN** L fc. 
5 «*iSftja'fe»l*l/T*#*H«U, IftlI3OmL0 5OmMNa-U>Si 

M/300mM NaCl P H8 tlll:it)l(l Wbfc. 

^©±m30mL*¥«lbbfc Ni-NTA7^D-7,*7A(^;U^* 2.8 
mDHjyy-fl/fc. 50mM U >K:*-M> £A/300mM NaCl pH8, 250mLT 
* vASrSte&l/fcli, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 120, 150, 200, 
10 250mM< 3^/-;HmLT-»ttlLfc.&8Hi7 7£ -/a 366nm ©ft 

*W»U S^W'577^->3 >(30-90mM)£iiiRL;fc. «iRbjfc7 5^S/ 
a I, 200/xg ©*>/t£Krt»HSn-CV>fc. 

8-2 SDS-PAGE \Z n<Dfflffi 
15 . 8-1 T»&n&««* SDS-PAGE Tfi?#rbfco ft*, tt&^Ji: 

IT, MlltOl#t»« (ftttffi*) 
SDS-PAGE ©lg*fcBl 5 fcjRLfc. 01 5fC43tr>T, > 2 >/? 

8-3 EUSAftte«fc3ttlKfS£igtt (77^?^-) ©M 

B-lT-*6nfc»W>/tir* (GFPSS£M scFv-CLtaft) ©ttJR (CC046) 
25 fcfTatt'&iSttfc EUSAftfcJ: DWSbfc. *#tttt*ttRtf*ftftKTte*-r. 
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£T, EUSAffl©^l^- h*KTOJ:5fcW»Ufc. mm 20/Zg/mL $ 96 tJ 
x.)Vf( $ U^-l f-yu- b (Nunc Maxisorp) <D&t? x.)V\Z 100 ML IS 
iDLT4*CT 1 . 8ftKlS££li:fc©£. 5 XBSA C/O y jfft) £#9 x ;i/ 
fc 200ML^SDbX 37*CT 1 BIB? D * > ^ L-fc. 5/ * > SJ$T&&, 
5 PBST1 [Ui5t#bT7 7^ -x^-WiiJ^tcfflVifc. 

PBSTMIUft&D, 5000 S^f?©'}-^^ GFP in # (MBL#§g) lOO^LiDxT 
37^Tl«f|IDK«S*fc. #>}x;i/£ PBST'4 0i5t#bfcgK lOOOOffiMfrRLfc 
10 HRP«»-V^K»>U-^lgGS[# (MBL §?) £ 100/iLfllA.T, 37"CT 1 BSRSJEfc 
Stffc. ^'7i;^PBST4il^lfct, ^£S«$M(OPD)£ lOOtf LiQA, 

*©tt*. 5-5-3 K^W-S cp3M-&S!scFv-CLS[frtR|«fOtfi*Stt*»B«)6n 
&. 

15 8-4 W^Jt»&£/B^fc&«E&3fe!fisfe 

8-1 Tf§fc«tS?*> /I $tJR CC046fcftR«fctt£U 

* C.elegans ©EiMJftfcO^TftftmftJfcfefcfTo &. 

ST, 8-1 T#fc«f«^>/'?^H»jS(scFv.CL-OFP)* 5% X * A 5 Jl^ ^ 
20 PBST lJ£g/mLfc#RU 25 xt L * it tff bfc C. elegans ©ijg^ 

*l:K#I*77< F^7XA^i§,M(0.1M Tris-HCl pH7.5, 0.2M NaCl, 
0.1%Tween) <t>fcSgjiT? 10#MSU t#t*10f imWIVMft&m 

25 50mL ©^#M(C lmg/mL DAPI § 1 # L SsiP b > C © 4> fc X 7 -f K ^ 5 7, £^ 
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i&T 10 ttrmhtc. 

No.10 ;i/^-BP450-490, ^-f 7 P < «/ 7 S 7 -FT510, /\* U 7 7 W ^ 

5 7~BP515-565) (Zeiss ft g!) IrK DAPI \Z&% DNA &&£|e|Ilf Kfr 

$)$&£&ilL.fc£i££® 1 6 0al:St. £EPA*L-fcg&# ( + 

ic gfp i:i«t*^i*sn5. bp*>> tto^o tttat cco46 SBJd-rs^ 

10 U 3^"3S3t**TS GFP Bfc£l! scFv-CLS[#©#aE3fi«aiBSn&. CC046 
tt*j&#fcj»ft-r«i:fc*»to*»*. ft, ^dt^tmCIS DAPI 

Sfc, @16©bli, 5.5Tf&nfc^D->J;l3!R§l/& cp3 KI'&S scFv-CL 
*i#*ffl^T^«©#!;S«*«!fi*fft» co*§l:B:2*aftt 
15 LT±^i5 tOit^ia c P 3 . 3 £ L-T Cyanin3 ^Hl-V *ia7l}- 

=^lgGta# (Jackson Immuno Research Laboratories) %M^tc. B Ttf L 

01 6©a fc©ittfcJ;»K c P 3 Sfi^S scFv-CL tt# J: 0 t> GFP gfc&S! scFv-CL 

20 mfc*m^tcj5i)mmRzsmmm(D&frt,mnT^z>cttft>fr-otco h. c P 3 

»fc£S scFv-CLft#£ffl^&«£©ftfifc©«»fcfct. 7^;P*~~ fey h No.15 

(Ii7-f — BP456/12, ^-f 7 P-f y 7 5 7— FT580. A U 
LP590) (Zeiss thM) £/B^fc. GFP Bt^M©«^ £ l^fl&fc DAPIC^S 

DNA^fifc^ftHfrofc. 
25 #£ifi*l|©£8sTtt, 5 . ©rScFv-CLtrE#7-f 7*7 U 64*j6©ttBfc»|| 
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Wtee^T*7r-5?©aiRjS*92aMTff'5ca:*tT*fc. 6. ©r cp 3 

M^MscFv-CLffifl^S GFPM£S! scFv-CLtt#^©£lfej j&> 6 7 . ©r*jS^|*| 

^t, mm&m® GFPS&^ia 8cFv.cLR#**iiii-s©fc 1 * £ *gbai»c 

oLtc scFv ai©tt#fp«Kisf a jawtt, «t o t c? Kfiig-r s £ t 

atT££*>©Tfe&. 

c©fS9§tt. ±E«ra©**©»«R^iiii«©Kiflfc<sj6iig)gsns>b©-e 
10 ttft^.4#fff9*©«H©ia«*jaK#r,aai*^*SfcSiST#sttH-ca* 

mm^mmmximta mm) \z#m<D&m csso *wtt5*t, #bbj 
25 &^b*#i*jfc*nTit»4ftai-r«i:t3&*T**. 
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fit * © m a 

1. £(T©lif^, »3fc*>/^K*Mfcbfc scFv$t#©«s»£8s. 

1) scFv #i#£-t©$ffik:5S:KbTVs5 7 7 — 5*0 D — > <fc QMj&Znz 

5 2) MSB scFvttfc5-f ^7 U -ftttW?** V - -> Z> Z t\Z£ Q , 

3) 112) TJ«*bfc7r-$>*D->J;!J, scFvtt^S^-H-r-SafeT 

4) 113) TiR#bfcjie ; f-*»atri:tfc«kOtt«eTCD»s^«»taS[3t 
IS, six 

5) 114) T»&n£ffl*A^**-fcJBV>T«±*»H|gjftb, Mg2»£ 

2. itrsa scfv fctft?^ 75 u -«> mm»!%m&t®mmf3i3>7*-*- : >sa 

3 . MiB scFv ia^^'T 7*7 , J-*|fSt4ft77-yi'D->SlO scFv ia#: 
20 4. fl&Eflift* >/t£R«, G F P x RFP, BFP, YFP, CFPRlSZil 

5. »#©<8BJIlfl|7SS«4fl|<!>UTn*fcB«©^ttfeJ:0fls«*n*, « 
3te*>/t*K£l»-&bfc scFviaft, 
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7. fstmmytfyAzmiz, gfp, rfp, bfp, yfp, cFP&zfzn 

8 . lt#©fSfflSi! 5 7 fl|OV»-f tl* KfBfS© scFv £t#£ffl V>fc&-@s^W 

9. l**0ttffl»l*K|B*©lSl) ~4) tC«fcO©#$n-5, scFvirEftitfc 

10 10. scFv iaftfifc^tt VH tfif, U>*-B3fU, VLJte^, Rtf CL 
it € * 6 ft « , c t £ f| ft £ "T 5 , IS * © ffi H ft 9 « fc 13 « © ffl & A ^ * * - . 

ii. mm&yt? >/i#stt, gfp, rfp, bfp, yfp, cfpm: 
is 1 2. ^T©^ii*wr-5a*^A^^^-. 




Ncol 



AscI 




V 



VH linker VL-CL His-tag GFP 



Ptrc 



lacl<l 



PBR322 ori 



Amp r 
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13.5' l<k01l;> BMftnHx scFv tt*Jte? £i*?AT3g|5&, ROtSt^ 

5 1 5.«nBscFv*i#jte : ?*#x-r*a5ttti(iiB»jt3'>;i^Kfe3-F-r*it[ 

&mPI£<Dm\Z His-tag, myc-tag, Xtt HA-tag £3- Ft" SiSSgE?'.!^ 
16. ME£3fc:S- W"£R», GFP, RFP, B F P , YFP, CFPR^J: 

io mmt-rzm&vmmfB 1 3JH7jMsgi 5«cDvsrn^Kna«©»s^^^- 0 

1 7. scFv ta*$-€-©g®IC^^LT^S 7 P->fCcfc O^^Stl-S 

scFv irt&7< 7*5 U — , $.<*/ 

scFv ttfl-jte^ SiB*iiO C £ fc«fc Dtt5te?©5S£l£*|-£«3fc* >/l7g 
£©It£*>A7 3t£2SS|pJ&?&^7*-, £HrtK S3K^>/^S^L& 
15 scFv±a^{t©ffl + y h. 

18. scFvix^« VH«tt, VL«R*» U>#-, Rtf CLlBttjfc&JllJfcS 

1 9. scFv;K#»e^£*t-3 7 7-^7D->Xtt7 7-"7$ F 7 D- 
fll*fc£tlS scFv 7^7*7 U-» Rtf 

20 scFv M&&T%m&&$s£t\z£vmmfc?<DmmmMtmft?>rt?nt 

©@*£*>A'7Sf£3gJEnJfgk^7:$--, £^tK * > /I 7 ft £ Md t & 

20. m sb scFv mfcm&^z vh ate^-p, vLse^ 'j>#-se?>j, m cl 

^s^mti- s»*©ggBfgi 9J«KiB«©*y k 

25 2 1. IIS[|E^^^>-tt»*©«H»l 3^7iM^l 63S©^fn^K:ffi*$tlS 
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Fig. 1 




^EST AVAILABLE COPY 
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Fig. 2 

AAGCTTGCATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCCGCTGGA 
TTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCTGC^ 

CCAGGGGCCTCAGTCAAGTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGACACCTATATGCACTGGGTG 

AAGCAGAGGCCTGAAAAGGGTCTAGAATTCCCTGACATCTGAGGACACTGCCGTCTATTACTGTGCTGGTTA 

TGATTACGGCAACTTTGACTACTGGGGCCAAGGCACCACGGTCACCGTCTCGAGCGCCTCCACCAAGGGCCC 

ATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAA 

GGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCC 

GGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTCGTGACCGTGCCCTCCAGCAGCTTGGGCAC 

CCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATC 

TTGTCATCACCATCATCACCATTAATAAGAGCTATCCCGGGAGCTTGCATGCAAATTCTATTTCAAGGAGAC 

AGTCATAATGAAATACCTATTGCCTACGGCAGCCGCTGGATTGTTATTACTCGCGGCCCAGCCGGCCATGGC 

CACTAGTGACATCGAGCTCACCCAGTCTCCAGCCTCCCTTTCTGCGTCTGTGGGAGAAACTGTCACCATCAC 

ATGTCGAGCAAGTGGGAATATTCACAATTATTTAGCATGGTACCAAGCTCGAGATCAAACGGGCTC 

CACCAACTGTATCCATCTTCCCACCATCCAGTO^ 

TGAACAGCTTCTACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCAGTGAACGACAAAA 

TGAACAGTTGGACTGATCAGGACAGCAAAGACAGCACCTACAGCATGAGCAGCACCCTCACGTTGACCAAGG 

ACGAGTATGAACGACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCAACTTCACCCATTGTCAAGA 

GCTTCAACAGGAATGAGTGTTCGGCGCGCCAGTCGACTCCATTCGTTTGTGAATATCAAGGCCAATCGTCTG 

ACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGGTC 

GCTCTOAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAG 

ATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATGAAAACGCGCTAC 
AGTCAGACGCTAAAGGCAAACTTGATTCTGTCGOTACTGATTACGGTGCTGCTATCGATGGTTTCATTGGTG 
ACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTTTGCTGGCTCTAATrc 

TCGGTGACGGTGATAATTCACCTTTAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCTCAATCGGTTG 
AATGTCGCCCTCTTGTCTTTGGCGCTGGTAAACCATATGA 

TCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTATTTTCTACGTTTC 

TGCGTAATAAGGAGTCTTAATCATGCCAGTTCTTTTGGGTGCTAGCTGTCGACTGCGCAACACGATGAAGCC 
GTAGACAACAAATTCAACAAAGAACAACAAAACGCGTTCT^ 

GAACAACGAAACGCCTTCATCCAAAGTTTAAAAGATGACCCAAGCCAAAGCGCTAACCTTTTAGCAGAAGCT 
AAAAAGCTAAATGATGCTCAGGCGCCGAAAGTAGACAACAAATTCAACAAAGAACAACAAAACGCGTTCTAT 
GAGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCCAAAGTTTAAAAGATGACCCA 
AGCC AAAGCGCTAAC CTTTTAGC AGAAGCTAAAAAGC TAAATGATGCTCAGGCGCCGAAAGTAGACGCGAAT 
TAGCTGGGAATTAATTC 
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F i g. 3 

MKYLLPTAAAG 

AAGCTTGCATGCAAATTCTATTTCAAGGAGACAGTC 
Hindlll 

llllaaqpamaqvqlqqsga elvk 

TTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCTGCAGCAGTCTGGGGCAGAGCTTGTGAAG 

PstX 

PGASVKLSCTASGFNIKDTYMHWV 
CCAGGGGCCTCAGTCAAGTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGACACCTATATGCACTGGGTG 

K Q R P E K G LTSEDTAVYYCAGY 

AAGCAGAGGCCTGAAAAC^GTCTAGAATTCCCTGACATCTGAGGACACTGCCGTCTATTACTGTC 
Xbal EcoRl 

DYGNFDYWGQGTTVT VSSASTKGP 
TGATTACGGCAACTTTGACTACTGGGGCCAAGGCACCACGGTC^CCGTCTCG^ 

BstPI Xhol 

SVFPLAPSSKSTSGGTAALGCLVK 
ATCGGTCTTCCCCCTGGCACCCTCCTCC^ 

DYFPEPVTVSWNSGALTSGVHTFP 
GGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCC 

AVLQSSGLYSLSSVVTVPSSSLGT 
GGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTCGTGACCGTGCCCTCCAGCAGCTTGGGCAC 

OTYICNVNHKPSNTKVDKKVEPKS 
CCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATC 

CHHHHHH* * 

TTGTCATCACCATCATCACCATTAATAAGAGCTATCCCGGgAGCTTGCATGCAAATTCTAT^ 

Smal 

MKYLLPTAAAGLLLLAAQPAMA 
AGTCATAATGAAATACCTATTGCCTACGGCAGCCGCTGGATTGTTATTACTCGCG^CAGCCGG^CMSGC 

Sfil Ncol 

TSDlELTQSPASLSASVGErVTlT 
CACTMTGACATCGAS^ACCCAGTOTCCAGCCTCCCTTTCTGCGTCTGTGGGAG^ 
Spel Sad 

CRASGNIH. NYLA KLEIKRADAA 

ATGTCGAGCAAGTGGGAATATTCACAATTATTTAGCATGGSAC^ 

Kpnl Xhol 
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F i g. 4 



PTVSIFPPSSEQLTSGGASVVCFL 
CACCAACTGTATCCATCTTCCCACCATC^ 



NSFYPKDINVKWKIDGSERQNGVL 
TGAACAGCTTCTACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCAGTGAACGACAAAATGGCGTCC 



NSWTDQDSKDST YSMS STLTLTKD 
TG AAC AGTTGG AC TG ATC AGG ACAGC AAAG AC AGCAC CT AC AGC ATG AGC AGC AC CCTCACG TTG AC C AAGG 

EYERHNSYTCEATHKTSTSPIVKS 
ACGAGTATGAACGACATAACAGCTATACCTGTC^GGCCACTCACAAGACATCAACTTCACCCATTGTC 

FNRNEC SARQSTPPVC EYQGQSSD 
GCTTCAACAGGAATGAGTGTTC GGCGCGCCAGTCGAC TCCATTCGTTTGTGAATATCAAnnrrAATrn^TG 

AscX Sail 

LPQPPVNAGGGSGGGSGGGSEGGG 
ACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGGTG 

SEGGGS EGGGSEGGGSGGGSGSGD 
GCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTG 

FDYEKMANANKGAMTENADENALQ 
ATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATGAAAACGCGCT 

SDAKGKLDSVATDYGAAIDGFIGD 
AGTCAGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGATTACGGTGCTGCTATCGATGGTTTC 

VSGLANGNGATGDFAGSNSQMAQV 
ACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTTTGCTGGCTCTAATTCCCA 

GDGDNS PLMNNFRQYLPSLPQSVE 
TCGGTGACC^TGATAATTCACCTTTAJVTGAATAATTTCCGTCAATATTTA 

CR PFVFGAGKPYEFSI DCDKINLF 
AATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATTT 

RGVFAFLLYVATFMYVFSTFANI L 
TCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTATTTTCTACGTT^ 

R N K E S * STAQHDEA 
TGCGTAATAAGGAGTCTTAATCATGCCAGTTCTTTTGGGT^ 

Nhel Sail 

VDNKFNKEQQNAFYEILHLPNLNE 
GTAGACAACAAATTCAACAAAGAACAACAAAACGCGTTC^TATGAGATCTTACATTTACCTAAOT^ 

EQRNAFI QSLKDDPSQSANL LAEA 
GAACAACGAAACG<^CTTCATCCAAAGTTTAAAAGATGACCCAAGCCAAAGCGCTAACCTTTTAGCAGAAGCT 

K K L N D A Q A PKVDNKFNKEQQNAFY 
AAAAAGCTAAATGATGCTCAGGCGCCGAAAGTAGACAACAAATTCAACAAAGAACAACAAAACGCGTTCTAT 
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Fig. 5 

EILHLPNLNEEQRNAFIQSL KDDP 
GAGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGC^ 

-SQSANLLAEAKKLNDAQAPKVDAN 
AGCCAAAGCGCTAACCTTTTAGCAGAAGCTAAAAAGCTAAATGATGCTCAGGCGCCGAAAGTAGACGCGAAT 

+ 

TAGCTGGGAATTAATTC 
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F i g. 6 

AAGCTTGCATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCCGCTGGA 
TTGTTATTACTCGCGGCCCAGCCGGCCATGGCCCAG^ 

CCAGGGGCCTCAGTCAAGTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGACACCTATATGCACTGGGTG 

AAGCAGAGGCCTGAAAAGGGTCTAGAATTCCCTGACATCTGAGGACACTGCCGTCTATTACTGTGCTGGTTA 

TGATTACGGCAACTTTGACTACTGGGGCCAAGGCACCACGGTCACCGTCTCCTCAGGCGGTGGCGGATCAGG 

TGGCGGTGGAAGTGGCGGTGGTGGGTCTACTAGTGACATCGAGCTCACCCAGTCTCCAGCCTCCCTTTCTGC 

GTCTGTGGGAGAAACTGTCACCATCACATGTCGAGCAAGTGGGAATATTCACAATTATTTAGCATGGTACCA 

GCAGAAACCAGGGAAATCTCCTCAGCTCCTGGTCTATAATGCAAAAACCTTAGCAGATGGTGTGCCATCAAG 

GTTCAGTGGCAGTGGATCCGGAACACAATATTCTCTCAAGATCAACAGCCTGCAGCCTGAAGATTTTGGGAG 

TTATTACTGTCAACATTTTTGGAGTACTCCGTGGACGTTCGGTGGAGGTACCAAGCTCGAGTCGACTCCATT 

CGTTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCTCTGGTGG 

TGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGG 

CGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTTTGATTATGAAAAGATGGCA^ 

GACCGAAAATGCCGATGAAAACGCGCTACAGTCAGACGCTAAAGGCAAACTTC^ 

CGGTGCTGCTATCGATGGTTTCATTGGTGACGTTTC^ 

TGCTGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACGGTGATAATTCACCTTTAATGAATAATTTCCGTCA 
ATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATT 
TTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTG 

GTATGTATTTTCTACGTTTGCTAACATACTGCGTAATAAGGAGTCTTAATCATGCCAGTTCTTTTGGGTG 

AGCTGTCGACTGCGCAACACGATGAAGCCGTAGACAACAAATTCAACAAAGAACAACAAAACGCGTTCTATG 

AGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCCAAAGTTTAAAAGATGACCCAA 

GCCAAAGCGCTAACCTTTTAGCAGAAGCTAAAAAGCTAAATGATGCTCAGGCGCCGAAAGTAGACAACAAAT 

GAGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCCAAAGTTTAAAAGATGACCCA 

TCAACAAAGAACAACAAAACGCGTTCTATAGCCAAAGCGCTAACCTTTTAGCAGAAGCTAAAAAGCTAAATG 

ATGCTCAGGCGCCGAAAGTAGACGCGAATTAGCTGGGAATTAATTC 
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Fig. 7 

MKYLLPTAAAG 

AAGC^GCATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCCGCTGGA 
Hindlll 

LLLLAAQPAMAQVQLQQSGAELVK 
TTGTTATTACTCGCGG^CAGCCGGCCM^CCCAGGTGCAG^^C^CAGTCTGGGGCAGAGCTTGTGAAG 
Sfil Ncol Ps tl 

PGASVKLSCTASGFNIKDTYMHWV 
CCAGGGGCCTCAGTCAAGTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGACACCTATATGCACTGGGTG . 



K Q R P E K G LTSEDTAVYYCAGY 

AAGCAGAGGCCTGAAAAGGGTCTAGAATTCCCTGACATC 
Xbal EcoRl 

DYGNFDYWGQGTTVTVSSGGGGSG 
TGATTAC GGC AACTTTGACTACTGGGGC C AAGGC AC CAC(3GTC ACCGTCTCCTCAGGCGGTGGCGGATC AGG 

BstPI 

GGG S GGGGSTS DI ELTQS PA SLS A 
TGGCGGTGGAAGTGGCGGTGGTGGGTCT?0^2!GACATCGMC^ACCCAGTCTCCAGCCTCCCTTTCTGC 

SpeJ Sad 

SVGETVTITCRASGNIHNYLAWYQ 
GTCTGTGGGAGAAACTG TC AC C ATC AC ATGTCGAGC AAGTGGGAATATTC AC AATTATTTAGC ATGGTACCA 

Kpnl 

QKPGKSPQLLVYNAKTLADGVPSR 
GCAGAAACCAGGGAAATCTCCTCAGCTCCTGGTCTATAATGCAAAAACCTTAGCAGATGGTGTGCCATCAAG 



FSGSGSGTQYSLKINSLQPEDFGS 
GTTCAGTGGCAGTGGM^GGAACACAATATTCTCTCAAGATCAACAGCCTGCAGCCTGAAGATTTTGGGAG 
BamHl 

YYCQHFWSTPWTFGGGTKI ESTPF 
TTATTACTGTCAACATTTTTGGAGTACTCCGTGGACGTTCGGTGG AGGTACCA AG CTCGAGTCGACT CCATT 

Kpnl Xhol Sail 

VCEYQGQSSDLPQPPVNAGGGSGG 
CGTTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATGCTGGCGGCGGCTCTGGTGG 

GSGGGSEGGGSEGGGSEGGGSEGG 
TGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGG 

GSGGGSGSGDFDYEKMANANKGAM 
CGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTAT 

TENADENALQSDAKGKLDSVATDY 
GACCGAAAATGCCGATGAAAACGCGCTACAGTCAGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGATTA 
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F i g. 8 

GAAIDGPIGDVSGLANGNGATGDF 
CGGTGCTGCTATCGATGGTTTCATTGGTGACGTTTCC 

AGSNSQMAQVGDGDNS PLMNNFRQ 
TGCTGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACGGTGATAATTCACCTTTAATGAATAATTTCCGTCA 

YLPSLPQSVECRPFVFGAGKPYEF 
ATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTGGCGCTGGTAAACCATATGAATT 

S I DC D K INL FRGVFAF L LYVATFM 
TTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTAT 

YVFSTFANILRNKES* 
GTATGTATTTTCTACGTTTGCTAACATACTGCGTAATAAGGAGTCTTAATCATGCCAGTTCTTTTGGGTGCT 

Nhel 

STAQHDEAVDNKFNKEQQNAFYE 
AG^TGJTCG^TGCGCAACACGATGAAGCCGTAGACAACAAATTCAACAAAGAACAACAAAACGCGTTCTATG 
Sail 

I LHIj pnlneeqrnafiqslkddps 

AGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCCAAAGTTTAAAAGATGACCGAA 

Q SAN L LAEA.K KLNDAQA P KVDNK F 
GC CAAAGCGCTAACCTTTTAGC AGAAGC T AAAAAGCTAAATG ATGCTCAGGCGCCG AAAGTAGAC AACAAAT 

NKEQQNAFYEILHLPNLNEEQRNA 
GAGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCCAAAGTTTAAAAGATGACCCA 



FIQSLKDDPSQSANLLAEAKKLND 
TCAACAAAGAACAACAAAACGCGTTCTATAGCCAAAGCGCTAACCTTTTAGCAGAAGCTAAAAAGCTAAATG 

AQAPKVDAN* 
ATGCTCAGGCGCCGAAAGTAGACGCGAATTAGCTGGGAATTAATTC 
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F i g. 9 



scNcopFCAH9-E8VHdVLd 



EcoRI 
Xbal 



PstI 



Hindlll 



scNcopFCAH9-E8VHdVLd 



BstPI Ncol Kpnl 
Xhol Sac!/,,, ,AscI 



.nam — - c / xho] » 

I I if NheI SalI 



PelB E8VHd SC E8VKd CPIII PA pa 



dtST AVAILABLE COPY 
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Fig. 10 

MKYLLPTAAAG 

MSQIGCATGCAMTTCTATTTCMGGAGACAGTCA^ 
HindLII 

LLLLAAQPAMAQVQLQQSGAELVK 
TTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCIGG^GCAGTCTGGGGCAGAGCTTGTGAAG 

Pstl 

PGASVKLS CTASGFNIKDTYMHWV 
CCAGGGGCCTCAGTCAAGTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGACACCTATATGCACTGGGTG 



K Q R P E K G LTSEDTAVYYCAGY 

MGCAGAGGCCTGMMGG GTCTAGAATTC CCTGACATCTGAGGACACTGCCGTn"ATTArrCTGCTGGTT A 
Xbal EcoRl 



DYGN F DYWG'QGTTVTV SS G GGGS G 
TGATTACGGCMCTTTGACTACTGGGGCCAAGGCACCACGSCACCGTnXG^AGGCGGTGGCGGATCAGG 

BstPl Xhol 

GGGS GGGGSMA 
TGGCGGTGGAAGTGGCGGTGGTGGGT££AIfifiCC 

Ncol 

DIELTQSPASLSASVGETVTIT 
GACATCfiMGXACCCAGTCTCCAGCCTCCCTTTCTGCGTCTGTGGGAGAAACTGTCACCATCAC 
Sad 

CRASGNIHNYLA - KLEIKRADAA 

ATGTCGAGCMGTGGGAATATTCACAATTATTTAGCATCOT 

Kpnl Xhol 

PTVSIFPPSSEQLTSGGASVVCFL 
CACCAACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGTGCCTCAGTCGTGTGCTTCT 



NSFYPKDINVKWKIDGSERQNGVL 
TGAACAGCTTCTACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCAGTGAACGACAAAATGGCGTCC 



NSWTDQDSKDSTYSMSSTLTLTKD 
TGAACAGTTGGACTGATCAGGACAGCAAAGACAGCACCTACAGCATGAGCAGCACCCTCACGTTGACCAAGG 
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Fig. 11 

EYERHNSYTCEATHKTSTSPIVKS 
ACGAGTATGAAC6ACATAACAGCTATACCT6T6AGGCCACTCACAAGACATCAACTTCACCCATTGTCAAGA 

FNRNECSARQSTPFVCEYQGQ5SD 
GCTTCAACAGGMTGAGTGTTCGfiCGCG£CAGI£GACTCCATTCGTTTG 
Ascl Sail 

LPQPPVNAGGGSGGGSGGGSEGGG 
ACCTGCCTCMCCTCCTGTCMTGCTGGCGGCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGGTG 

SEGGGSEGGGSEGGGSGGGSGSGD 
GCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTG 

FDYEKMANANKGAMTENADENALQ 
ATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATGAAAACGCGCTAC 

SDAKGKLDSVATDYGAAIDGFIGD 
AGTCAGACGCTAMGGCMACTTGATTCTGTCGCTACTGATTACGGTGCTGCTATCGATGGTTTCATTGGTG 

VSGLANGNGATGDFAGSNSQMAQV 
ACGTTTCCGGCCTTGCTAATGGTMTGGTGCTACTGGTGATTTTGCTGGCTCTAATTCCCAAATGGCTCAAG 

COGDNSPLMNNFRQYLPSLPQSVE 
TCG(n*GACGGTGATMTTCACCTrrAATGMTAATTTCCGTCAATATTTACCTTCCCTCCCTCMTCG(TrTG 

CRPFVFGAGKPYEFSIDCDKINLF 
AATGTCGCCCTTTTGTCTTTGGCGCTGGTAMCCATA^ 

RGVFAFL LYVATFMYVFSTFANIL 
TCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTATTTTCTACGT^ 



TGCGTMTMGGAGTCTTMTCATGCCAGTTCTTTTGGGT^QMiJfilCGACTGCGCAACACGATGAAGCC 

Nhel Sail 

VDNKFNKEQQNAFYEILHLPNLNE 
GTAGACMCAAATTCAACAAAGAACMCAAAACGCGTTCTATGAGATCTTACATTTACCTAACTTAAACGAA 

EQRNAF IQSLKDDPSQSAMLLAEA 
GAACAACGAAACGCCTTCATCCAAAGTTTAAAAGATGACCCAAGCCAAAGCGCTAACCTTTTAGCAGAAGCT 

KKLNDAQAPKVDNKFNKEQQNAFY 
AAAAAGCTAAATGATGCTCAGGCGCCGAAAGTAGACAACAAATTCAACAAAGAACAACAAAACGCGTTCTAT 

EILHL PNLNEEQRNAFIQSLKDDP 
GAGATCTTACATTTACCTAACTTAAACGAAGAACAACGAAACGCCTTCATCCAAAGTTTAAAAGATGACCCA 

SQSANL LAEAKKLNDAQAPKVDAN 
AGCCAAAGCGCTAACCT7TTAGCAGAAGCTAAAAAGCTAAATGATGCTCAGGCGCCGAAAGTAGACGCGAAT 
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Fig. 12 
TAGCTGGGAATTAATTC 
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Fig. 13 



a) 



Sfil Xhol Ncol 



AscI 



pelB Vh linker Vl-Cl 
AscI 

Ipcr 

AscI Xhol Ncol 



Acp3 



b) 



AscI 



AscI 



v Vh linker Vl-Cl 




His-tag GFP 



AscI XhoESTcoI 



c) 



■I 



AscI 



pAscHGFP 



Vh linker Vl-Cl His-tag GFP 



BEST AVAILABLE COPY 
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Fig. 16 
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SEQUENCE LISTING 

<110> MEDICAL & BIOLOGICAL LABORATORIES CO., LTD. 
Morino, Kazuhiko 
Akahori, Yasushi 
Iba, Yoshitaka 
Shinohara, Midori 
Ukai, Yoshinori 
Kurosawa, Yoshlkazu 

<120> Method for producing florescent scFv antibody 

<130> P020201 

<140> 
<141> 

<150> JP P2000-1 78880 

<151> 2000-06-14 

<160> 66 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 120 
<212> PRT 
<213> Homo sapiens 

<400> 1 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr 
20 25 30 

Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ser Gly He Ser Trp Asn Ser Gly Ser Me Gly Tyr Ala Asp Ser Val 
50 55 60 



Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 
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Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys 
85 90 95 

Ala Lys Gly Pro Ser Gly Ser Phe Asp Ala Phe Asp lie Trp Gly Gin 
100 105 110 

Gly Thr Thr Val Thr Val Ser Ser 
115 120 



<210> 2 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 2 

caggaaacag ctatgac 17 

<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 3 

cggctccaag tcgacgtcgt ca 22 

<210> 4 
<211> 83 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art i f icial ly 
Synthesized Primer Sequence 
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<400> 4 

cagctgcagc agtctggggc agagcttgtg aagccagggg cctcagtcaa gttgtcctgc 60 
acagcttctg gcttcaacat taa 83 

<210> 5 
<211> 81 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art i f i c i a I ty 
Synthesized Primer Sequence 

<400> 5 

agaccgaagt tgtaatttct gtggatatac gtgacccact tcgtctccgg acttttccca 60 
gatctcacct aaccttccta a 81 

<210> 6 
<211> 84 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i a I ly 
Synthesized Primer Sequence 

<400> 6 

aagggtctag agtggattgg aaggattgat cctgcgagtg gtaatactaa atatgacccg 60 
aaggacaagg ccactataac agca 84 

<210> 7 
<211> 66 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Ar t i f i c i ai ly 
Synthesized Primer Sequence 



<400> 7 

ttcctgttcc ggtgatattg tcgtctgtgt aggaggttgt gtcggatgga tgtcgactta 60 
aeggac 66 
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<210> 8 
<21I> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Art i f i c i a I ly 
Synthesized Primer Sequence 

<400> 8 

cagctgaatt ccctgacatc tgaggacact gccgtctatt actgtgctgg t 51 



<210> 9 
<211> 73 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<400> 9 

cagataatga cacgaccaat actaatgccg ttgaaactga tgaccccggt tccgtggtgc 60 
cagtggcaca agg 73 



<210> 10 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 10 

ggttctctaa cagtagtggt agtagtggta attattctcg atagggccct cgaa 54 

<210> 11 
<211> 69 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Art if icial ly 
Synthesized Primer Sequence 

<400> 11 

gacatcgagc tcacccagtc tccagcctcc ctttctgcgt ctgtgggaga aactgtcacc 60 
atcacatgt 69 



<210> 12 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 12 

tgacagtggt agtgtacagc tcgttcaccc ttataagtgt taataaatcg taccatggtc 60 
gtc 63 



<210> 13 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art if icial ly 
Synthesized Primer Sequence 

<400> 13 

gcatggtacc agcagaaacc agggaaatct cctcagctcc tggtctat 48 



<210> 14 
<211> 81 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:Artif icial ly 
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Synthesized Primer Sequence 
<400> 14 

ggagtcgagg accagatatt acgtttttgg aatcgtctac cacacggtag ttccaagtca 60 
ccgtcaccta ggccttgtgt t 81 

<210> 15 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Art r f i c i al ly 
Synthesized Primer Sequence 

<400> 15 

tcatgaggca cctgcaagcc acctccgtgg ttcgagctct agttt 45 



<210> 16 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificial ly 
Synthesized Primer Sequence 

<400> 16 

agtactccgt ggacgttcgg tggaggcacc aagctcgaga tcaaa 45 

<210> 17 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i a I ly 
Synthesized Primer Sequence 



<400> 17 
atcgacagct 



10 
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<210> 18 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 18 

aagccacctc catggttcga gctctagttt 30 

<210> 19 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Art i f i c i a 1 ly 
Synthesized Primer Sequence 

<400> 19 

tcgaagttgt ccttactcac aagccgcgcg gtcagctgag gtaa 44 

<210> 20 
<211> 55 
<212> DNA 

<213> Art if icial Sequence 
<220> 

<223> Description of Artificial Sequence .Art i f i c 1 a i ly 
Synthesized Primer Sequence 

<400> 20 

accctggtca ccgtctcctc agcctccacc aagggcccat cggtcttccc cctgg 55 

<210> 21 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial SequencerArtif icial )y 
Synthesized Primer Sequence 

<400> 21 

gggagtcgtc gcagcactgg cacgggaggt cgtcgaa 37 

<210> 22 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 22 

ggactctact ccctcagcag cgtcgtgacc gtgccc 36 

<210> 23 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art i f icial ly 
Synthesized Primer Sequence 

<400> 23 

gggtcgttgt ggttccacct gttctttcaa ctcgggttta gaacagtagt ggtagtagtg 60 
gta 63 

<210> 24 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Art i f i c i a I! y 
Synthesized Primer Sequence 



<400> 24 



WO 01/96401 



PCT/JP01/04964 



9/21 

gggtttagaa cagtagtggt agtagtggta attattctcg atagggccct cgaacg 56 

<210> 25 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i a I ly 
Synthesized Primer Sequence 

<400> 25 

ggcaccacgg tcaccgtctc gagcgcctcc acc 33 

<210> 26 
<211> 91 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Art i f i c i a f ly 
Synthesized Primer Sequence 

<400> 26 

caccacggtc accgtctcct caggcggtgg cggatcaggt ggcggtggaa gtggcggtgg 60 
tgggtctact agtgacatcg agctcaccca g 91 



<210> 27 
<211> 91 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i a I fy 
Synthesized Primer Sequence 

<400> 27 

gtggtgccag tggcagagga gtccgccacc gcctagtcca ccgccacctt caccgccacc 60 
acccagatga tcactgtagc tcgagtgggt c 91 



<210> 28 
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<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Ar t i f i c i a I ly 
Synthesized Printer Sequence 

<400> 28 

caggaaacag ctatgac j 

<210> 29 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i a t ly 
Synthesized Primer Sequence 

<400> 29 

gacgccgggt cggccggtac cggctccaag tcgacgtcgt ca 4; 

<210> 30 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Art 1 f i c i a I ly 
Synthesized Primer Sequence 

<400> 30 

gtcctcgcaa ctgcggccca gccggccatg gccgacatcc agatgaccca gtctcc 56 

<210> 31 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f 1 c i a I ly 
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Synthesized Primer Sequence 
<400> 31 

gtcctcgcaa ctgcggccca gccggccatg gccgatgttg tgatgactca gtctcc 56 



<210> 32 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .Art if icial ly 
Synthesized Primer Sequence 

<400> 32 

gtcctcgcaa ctgcggccca gccggccatg gccgaaattg tgttgacgca gtctcc 

<210> 33 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 33 

gtcctcgcaa ctgcggccca gccggccatg gccgacatcg tgatgaccca gtctcc 

<210> 34 
<21 1> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Art i f i c i a I ly 
Synthesized Primer Sequence 

<400> 34 

gtcctcgcaa ctgcggccca gccggccatg gccgaaacga cactcacgca gtctcc 
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<210> 35 
<21J> 56 
<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i a I ly 
Synthesized Primer Sequence 

<400> 35 

gtcctcgcaa ctgcggccca gccggccatg gccgaaattg tgctgactca gtctcc 56 

<210> 36 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art i f icial ly 
Synthesized Primer Sequence 

<400> 36 

gtcctcgcaa ctgcggccca gccggccatg gcccagtctg tgttgacgca gccgcc 56 

<210> 37 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 37 

gtcctcgcaa ctgcggccca gccggccatg gcccagtctg ccctgactca gcctgc 56 

<21Q> 38 
<211> 56 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence :Art if i c t a ! I y 
Synthesized Primer Sequence 

<400> 38 

gtcctcgcaa ctgcggccca gccggccatg gcctcctatg tgctgactca gccacc 56 

<210> 39 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArt i f icial ly 
Synthesized Primer Sequence 

<400> 39 

gtcctcgcaa ctgcggccca gccggccatg gcctcttctg agctgactca ggaccc 56 

<210> 40 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Art i f i cial ly 
Synthesized Primer Sequence 

<400> 40 

gtcctcgcaa ctgcggccca gccggccatg gcccacgtta tactgactca accgcc 56 

<210> 41 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArt i f ici ally 
Synthesized Primer Sequence 

<400> 41 

gtcctcgcaa ctgcggccca gccggccatg gcccaggctg tgctcactca gccgcc 56 
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<210> 42 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Art i f i c i a I ly 
Synthesized Primer Sequence 

<400> 42 

gtcctcgcaa ctgcggccca gccggccatg gccaatttta tgctgactca gcccca 56 

<210> 43 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 43 

tcgactggcg cgccgaacac tctcccctgt tgaagctctt tgtg 44 

<210> 44 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i a I ly 
Synthesized Primer Sequence 

<400> 44 

tcgactggcg cgccgaacat tctgtagggg ccactgtctt etc 43 

<210> 45 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Art i f ic ial ty 
Synthesized Primer Sequence 

<400> 45 

attaataaga gctatcccgg 21 

<210> 46 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Art i f j c i a i ly 
Synthesized Primer Sequence 

<400> 46 

atggagtcgg gaaggaagtc 2C 

<210> 47 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i ci al I y 
Synthesized Primer Sequence 

<400> 47 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtgc agctggtgca gtctgg 56 

<21Q> 48 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art i fic i al ly 
Synthesized Primer Sequence 

<400> 48 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtca acttaaggga gtctgg 56 
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<210> 49 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtif icial ly 
Synthesized Primer Sequence 

<400> 49 

gtcctcgcaa ctgcggccca gccggccatg gccgaggtgc agctggtgga gtctgg 56 

<210> 50 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArt if icial ly 
Synthesized Primer Sequence 

<400> 50 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtgc agctgcagga gtcggg 56 

<210> 51 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Art i f i c i a I ly 
Synthesized Primer Sequence 

<400> 51 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtgc agctgttgca gtctgc 56 

<210> 52 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 52 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtac agctgcagca gtcagg 56 

<210> 53 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Ar t i f i c i a i ly 
Synthesized Primer Sequence 

<400> 53 

gtcctcgcaa ctgcggccca gccggccatg gcccagrtca ccttgaagga gtctggtcc 59 

<210> 54 
<211> 56 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i a I ly 
Synthesized Primer Sequence 

<400> 54 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtgc agctacagca gtgggg 56 

<210> 55 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Art i f i c i a I ly 
Synthesized Primer Sequence 



<400> 55 
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gtcctcgcaa ctgcggccca gccggccatg gccgaggtgc agctggtgca gtctgg 56 



<210> 56 
<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f icf ally 
Synthesized Primer Sequence 

<400> 56 

gtcctcgcaa ctgcggccca gccggccatg gcccaggtgc agctggtgca atctgggtct 60 
gagt 64 

<210> 57 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i a I »y 
Synthesized Primer Sequence 



<400> 57 

ggtggaggca ctcgagacgg tgaccagggt gc 

<210> 58 
<211> 32 
<212> DNA 

<21 3> Artificial Sequence 
<220> 

<223> Description 
Synthesized 

<400> 58 

ggtggaggca ctcgagacgg tgaccattgt cc 



32 



32 



of Artificial Sequence :Ar t i f i c i a I ! y 
Primer Sequence 



<210> 59 
<211> 32 
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<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i a t ly 
Synthesized Primer Sequence 

<400> 59 

ggtggaggca ctcgagacgg tgaccagggt tc 32 

<210> 60 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Art 1 f 1 c i a 1 ly 
Synthesized Primer Sequence 

<400> 60 

ggtggaggca ctcgagacgg tgaccgtggt cc 32 

<210> 61 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Art i f i c i a t ly 
Synthesized Primer Sequence 

<400> 61 

gtcaccgtct cgagaggcgg tggcggatca ggtggcggtg gaagtggcgg tggtgggtcc 60 
atggccgaca tcgagct 77 

<210> 62 
<211> 68 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial 



Sequence : Art i f i c i a f I y 
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Synthesized Primer Sequence 
<400> 62 

cgatgtcggc catggaccca ccaccgccac ttccaccgcc acctgatccg ccaccgcctc 60 
tcgagacg 68 



<210> 63 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i a ) ly 
Synthesized Primer Sequence 

<400> 63 

taggcgcgcc aggggggttc tcatcat 27 



<210> 64 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Primer Sequence 

<400> 64 

aaggcgcgcc atggtttatt cctcctt 27 



<210> 65 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArt i f iciaMy 
Synthesized Primer Sequence 

<400> 65 

aaggcgcgcc aggtgcagct ggtggagtct g 31 
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<210> 66 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i a I ly 
Synthesized Primer Sequence 



<400> 66 
gtcgactggc gcgcc 
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